




:^hwvmj -ftojl- f\6i'c)dJc 

'V'C>l-—Q^,iayJ~2. 



fhrishiw fwfcWtf Ubr§n 




JOURNAL 

OV THB 

ASIATIC SOCIETY OF BENGAL 

Vol. LXIX. Part II.—NATURAL SCIENpE. 


No. III.—1900. 


XVJ .—Materials for a Carcinological Fauna of TnAia.. ifo, 6, ' 5fVie 
Hrachytira Catovnetopa^ or Grapsoidea.-^Sy A. AiiCOCK, M.3., 
C.M.Z.S., Superintendent of the Indian "Museum. 

[Received 26feh June; Bead 4fch July.] 

In treating the Oatometopes I have in, the main followed the scheme 
of Milne Edwards {Annales dea Sciences ^cdi^jhllea for 1852 and 1853) 
as modified by Dana, and I may intwadw this paper with a stateWnt 
of the points at- which it deviates from the former of those classical 
\vork8. 

In the first place, following Dana and most subsequent authors, I 
have evicted Hie Telphusidss, With them must also go Qeoardnwcns., 
which is an undoubted Telphusoid, although it is persistently raided 
with the Geooarcinidx. 

Again I have followed the lead of Dana in his treatment of the 
Ocmoplaceea of Milne Edwards, the genera of which a» distributed 
among the Oeypodid/e and the Sesarmine Grapsidm, while Qonoplax itself 
is relegated to the Oardnoplacidse, 

This step necessitates a considerable enlai^ment of Milne Edwards' 
group of Qardnoplacinsey and a.reconstruction of his Oeypodinm, and in. 
carrying this put I have in the main followed Dana's admirable ^teni. 

The isolation of Mydiris m in independent family, which Was first 
suggested by Dana, ie here accepted, bnt at the same time T fnlly agree 
with Milne Edwards estimate of this singnlar foim as a “ satellite " of 
the Ooypodoids. 

, • w. 37 ^ 
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In grouping the genera of the Orapaidfe I have departed very little 
from the arrangement of Milne Edwards, who recognized—though his 
successors have ignored it—the independence of the Varuna gronp. 

1 have adopted Dana’s family of Qeocardnidset hut with some 
hesitation, for Milne Edwards' estimation of the gronp as a subfamily 
of Orapsidse has much to recommend it. 

I gladly follow Milne Edwards in recognizing the Symenosoma 
group as a tribu prindpale not distantly related to the Ocypodes and 
quite distinct from and independent of the Pinnoteres group. 

As regards additions to the Oatometopa as known to and recognized 
by Milne Edwards, I may mention the Bhizopinae (Stimpson, Miers), 
the HempoAinaa, the PaUcidaa (which include Oymopolia formerly 
classed with the Dorippidm), and the new family Ptenoplacidae. 


From the system of Dana I would dissent only in separating the 
Hymenosoma^group from the Pinnoteridaa ; in enlarging the Scopimerinae 
{=Dotinae) at the expense of the Ocypodidae; in splitting the Qrapsinae 
into two equal groups,—one round Orapsua, the other round Varuna ; 
and in removing Oecarcinucus from the Oeocarcinidae. 


The scheme of classification proposed by Miers seems to me to, 
too often, disregard natural relations without facilitating the recognition 
of species by way of compensation. 

The most conspicuous instance is the family Pinnoteridas, in which 
we find Pinnoteres and its kindred included with such undoubted 
Ooypodoids as Dotilla and Soopimera^ with Mictyris^ with Symenosoma 
and its allies, and finally with Hexapus whose affinities are quite clearly 
with the Bhdzcpinae. 

Again by the exclusion of Scopimera and Dotilla and by the 
inclusion of the OonoplacidaSt Mi«rs family of Oeypodidas becomes 
unnatural and incomplete. 

I follow Miers in Seating the Bhizopinae as a subfamily of Oarcino- 
plaeidae. 


Ortmann obviates some difficulties by separating Oonoplaae and 
OmmatooareinuB from the Carcintplacidae as a distinct family, and by 
altogether removing the Bymenosomidae from the Catennetopes. By.tbe 
lattn* step his Pinnoteridae gain in natural value, as they further do 
by the restoration of Scopimera and Dotilla to their plape among the 
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Ocypodoids; 10 that both his Pinmterid» «i»d Oeypodidsa ava far more 
natiiral families than those of Miers. 1 am doubtful, however, whether 
Ortmasm has assigned its full rank to Mictyntf or their jwoper place to 
the Hexapodinee. 


The Catometope crabs of the Indian fauna number about 140, of 
which 136 are noticed iu the present paper. Of these, 31 are 
new to science, and include 2 species of Libystee, 1 of Psophetictu, 2 of 
Litochira^ 1 of Notonyx, 1 of Ceratoplax, 1 of Typhlocarcmus^ 2 of 
Pinnoteres^ 3 of DoHllat 2 of Soopwiera^ 1 of CiMfcstoma, 1 of Tylodiplaxy 
1 of jElamena, 2 of Mymenicus^ 2 of Ptychognathus, 1 of PyxidognathuSt 
3 of Sisarma, 2 of Palious (Oymopolia), and 1 of each of the following 
new genera, Typhlocareinodes (iCbizopinEe), LamhdophaUut (Hexapodinss), 
and Ohasmocarcinops (Asthenognathinse). 

The new species are, for the most part, either little crabs that are 
liable to be overlooked, or inhabitants of depths which, though moderate, 
are inaccessible to ordinary collectoi*s. 

As heretofore, most of tiie new species come from the copious collec¬ 
tions of the “ Investigator ” and will be duly figured iu the Illustmtions 
of th6 Zoology of the R.LM.S. Inveetigator. 

Tribe CATOMBTOPA. 

Quadrilatera, Latreille (pt.), Fatn. Nat. da R^gno Anim. p. 260. 

CatometopeSf Miloe Edwards (pt.), Hist. Nat. Grast. II. p. I- 

Comcri (pt.), Oeypodes, Orapei, Pinnotheridea, De Haan, Faun. Japon. Crust. 

Ocypodidse, Milne Edwards (pt.), Ann. Sci. Nat., Zool., (8) XVIll. 1862, pp. 128, 

140. 

Grapsoidea, Dana, U. 9. Expl. Exp. Crust, pt. 1. pp. 67, 306. 

Catometopa, Miers, Challenger Braohjnra, p. 216. 

Catometopa, Ortmann, Zool. Jahrb., Syst. VII. 1893-94, pp. 411, 688, piss 
Majoidea Eymenoaomid^, p. 81: and in Bronn’s Thier Reich, V. ii. Arthropoda, pp. 
1165 , 1168 , 1176 . 

The carapace is variable, but commonly and typically it is trans¬ 
verse, more or less quadrate, with large branchial and small and 
indistinct hepatic regions and a broad front. The front also is variable 
in form, but typically it is much deflexed. 

The orbits, typically, occupy the whole or the greater part of the 
atiieriov border of the carapace on -either side of tiie fii'ont. The 
typical fold of the antennules is transverse; but it may be oblique, or 
nearly vertical, and in a few cases there are no distinct fosm at all into 
which these appendages can fold. 

The episiome, typically, is extremely short,-but ooeaiitmally it is 
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of coQsidei'able length. The buccal orifice is typically, bat by no 
meane always, square cut. 

The palp of the external maxillipeds usually articulates either at 
the summit, or at or near the external angle, of the merus ; but often, 
as in almost the whole family Gmioplacidse, it articulates distinctly at 
the antei’O’intemal angle. 

The genital ducts of the male usually perforate the sternum oj^ponitc 
the last pair of legs: if, as happens in the himily Oonopladdte, they 
perforate the bases of the last pair of legs, therj pass forwards to their 
destination in a groove in the sternum. 

The abdomen of the male is very often nariow at its base and so 
does not cover all the space between the last pair of legs. 

The branchim are often fewer than 9—from 8 to 6—on either side: 
their efferent channels open on either side of the palate. 


The Qatometopa may be divided into 9 families. One of these, the 
Gottoplacidm, so closely approaches the Cyclometope family Xanthidte 
that such Xanthoid forms as Geryon and Oumptoplax have by some 
authors been included in it, while, on the other hand, some of its consti¬ 
tuent genera, such as Gonoplax and Oarcinoplax, have been ranged among 
the Cyclometopes. 

Three other families, namely, the Grapsidse, the Geocarcinidse, and 
the OcypodidsBt include the typical Catometopes, upon which our general 
conception of the group is founded. 

The remaining five families are more or less aberrant, they are tiie 
Pinnoteridse, the Mictyridse, the Hymenosomidm, the Palicidse, and the 
Pten<placidsB. 

Of these abermnt families, the Pinnoteridx 01*0 probably most nearly 
related to the GonoplaxidsB, the Mictyridse to the Ocypodidse, and the 
Paliddse to the Grapstdee, 

The trne position of the Hymenosomidm appears to me to be still 
doubtful. Many authors place them near the Pinnoteridse and Mictyridse, 
and T think that their moat natural place is alongside the Mictyridse. 
Ortmann alone boldly removes them from the Catometope grade al¬ 
together and unites them with the Oxyrhynchs, which I think is a 
decided mistake. 

There remains the family Ptenoplacidse, which includes the single 
species Ptenoplax notopus. This, though it has a superficial resemblance 
to Macropht^hnus, is remote from that genus in many important cha¬ 
racters, and, though it has no look of Hexapus, yet shows an attraction 
to Hexapus and Lamhdophallus that can hardly be accidental. 
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The 9 families may be uhai'acterized as follovrs, their compass in 
relation to the schemes of other authors will be noted in the sequel:— 

Family GoNOPLACiDis. Marine Catometopes closely resembling 
Cyclometopes. The palp of the external maxillipeds articulates at or 
near the antero*internal angle of the merus, never at the antero-extemal 
angle or at the middle of the anteidor border: the ezognath of the external 
maxillipeds is of normal size and is not concealed. Theinterantennular 
septum is a thin plate. The division of the orbit into two fossre is not 
accented. 

Family Grapsidai!. Littoral (rock-haunting), or pelagic (drift-weed 
and timber-haunting), or estuarine and paludiue, or ^uviatile, or rarely 
terrene Catometopes. The palp of the external maxillipeds articulates 
either at the antero-exiernal angle, or at the summit, or at the middle 
of the anterior border of the merus : the oxognath is either abnormally 
slender or abnormally broad. The interantennulnr septum is veiy broad. 
The division of the orbit into two fossce is accented. [Front of great 
breadth : carapace usually quadrilateral, with the lateral borders either 
straight or very slightly arched, and the orbits at or very near the 
iintero-lateral angles : the buccal cavern is square and there is generally 
a gap, which is often large and rhomboidal, between the external 
maxillipeds]. Male openings sternal. 

Family Gkocakuiniuj!;. Terrene Catometopes (Land-crabs). The 
palp of the external maxillipeds articulates either at the antero-external 
angle or at the middle of the anterior border of the merus (but is 
sometimes, though never in any Indian species, completely hidden 
behind the merus) : the exognath is slender and inconspicuous (some¬ 
times more or less concealed) and sometimes cames no flagellum. 
The interantennular septum is very broad and the antennular fossm 
are narrow. The front is of moderate breadth and always strongly 
defiexed : the carapace is more or less transversely oval, the antero¬ 
lateral borders being strongly arched and the fronto-orhUal border being 
very much less than the greatest breadth of the carapace. In all the 
Indian forms there is a wide rhomboidal gap between the external 
maxillipeds, Male openings sternal. 

Family Ocypodidje. Amphibious littoral and estuarine crabs, 
burrowing, and commonly gregarious. The palp of the external maxil¬ 
lipeds is coarse, and articulates at or near the antero-external angle of 
the merus : the exognath is generally slender and often more or less 
concealed. The interantennular septum is generally broad,, but in one 
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subfamily (MaeropUkaUninm) is a thin plate. The front is usually of no 
great breadth, and is often a narrow lobe moi'e or less deflexed. The 
orbits occupy the whole anterior border of the carapace outside the 
front, and their outer wall (between the far ends of the upper and 
lower borders) is often defective. The buccal cavern is usually large 
and a little narrower in front than behind, the external maxillipeds 
ai.e foliaceouB and usually completely close it, but if they do not they 
never leave between them a wide rhomboidnl space exposing the 
mandibles. The abdomen of the male is narrow. Male openings 
sternal. 


Family Pinnoterid^. Small crabs, usually living as commensals 
in the mantle-cavity of Bivalve Mollusks or Ascidians, in the cloaca of 
Holothurians, in worm-tubes, or in coral-stocks, and hence often 
exhibiting degeneration of some of the organs of special sense. The 
external maxillipeds vary : the merus, though often very large, is never 
quadrilateral, and never carries the palp distinctly at the antero- 
internal angle : the ischium is often small, and is sometimes absent or 
i iidistinguishably fused with the morns, in which case the merns lies 
with its long axis dii’ccted obliquely or almost transversely inwards: 
the exognath is small and more or less concealed. The iuterantennular 
septum, when distinguishable, is a thin plate. [The front is narrow, 
the eyes and orbits very small, the cornea? sometimes obsolescent: 
tbe anteunnles and antennae aiu usually very small and cramped. The 
buccal cavern is short and of great breadth, being commonly semi¬ 
circular iu outline. The male abdomen is very naiTow]. Male 
openings sternal. 


Family Micttrid^. Amphibious Oatometopes resembling the 
Ocypodidat in habits. The buccal cavern is of enormous size and is 
eom|detely closed by the enormous foliaceous convex external maxil- 
Upeds, whose coarse palp articulates with the antero-external angle 
oi the merus, and whose short slender exognath is entirely concealed 
and oart'ies no flagellum. The interantennular septum is narrow. 
The orbits are represented by a small post-ocular spine, the eyes being 
quite unconcealed. [Carapace elongate-globose; front a narrow deoli- 
votts Jobe: the rudimentary auteunular flagella fold nearly vertically, 
and ate a good deal concealed by the front: the abdomen of the male 
iWsembles that of the female and covers tbe gi'eater part of the sternum. 
No membranous spaces (tympana) on the meropoditCs of the legs or on 
theetetnuoi]. Male openings sternal. 



]^00..] A. Aloock’-^Oardmhgiml Fauna of India. 2®fi 

Fnmily Htmrnosohibj!. Small marina and e9t.iiarii}a OatdmatofieR 
having a curious superficial resemblance to some of the Oxyrhyneh 
crabs of the Innchine subfamily, a resemblance heightened by the fact 
that the epistome is sometimes nearly as long as broad. The palp of 
the external maxillipeds articulates near the antero-extemal angle of 
the merus, but as the antero>internal angle of the merns is sometimes 
truncated the true relations of the palp are often not quite clear: the 
exognath is slender and partly or entirely concealed. There are no 
orbits and tho eyes are exposed and little retractile. [Carapace thin, 
flat, triangular or subcircular, not very well calcified, usually produced 
to form a horizontal rostrum. Antennular fosses shallow and ill defined. 
Antennal peduncle slender. Buccal cavern square, the ischium of the 
external maxillipeds well developed]. Male openings sternal. 

Family PALiciDjG. “ Small Catometopes having a soH of Dorippe 
appearance. The Indian members of the family are found among coral- 
and shell-shingle, at a moderate depth, and have a kind of protective 
resemblance to an eroded flake of coral rock, Tho external maxillipeds 
close the buccal cavern ventrally but not anteriorly : their merus is a 
very small joint articulating with the retreating antero-external angle 
of the ischinra, and carrying the palp at the middle of the obliqne-lying 
anterior (or inner) border, their exognath is not concealed and is rather 
broad. The interautennular septum is a thin plate. The orbit has 2 or 
3 deep gaps in the upper border. Front of moderate brondrh, little or 
not at all deflexed : antennal flagella of good length : epistome absent: 
abdomen of male narrow. Compared with the other 3 pairs, the 4ith 
(last) pair of legs, which are dorsally situated, are rudimentary in all the 
Indian species. Male openings sternal: female openings placed far 
forward on the sternal segment cotresponding loith the first pair of amhula- 
iory legs (2nd peraeopods). 

Family Ptsnoplacid^. Represented by an aberrant Catometope 
found only in Indian Seas at a depth of 100 to 250 fathoms. The 
external maxillipeds are slender and snbpediform, not nearly covering 
the buccal cavity: their palp articulates with the summit of the slendsu* 
merns: their exognath is of normal size and form, and is not concealed. 
The interautennular septum is a thin rudimentai’y plate. The orbits 
are very incomplete below. The front is a narrow, little deflexed lobe. 
No distinct antennular fosste. Antennal flagella of good length. No 
epistome. Abdomen of male narrow. Compared with the other 3 
pairs, the last (fourth) pair of legs are riidimentary, being also placed close 
together doi'sally: the last segment of the sternum is also rudimentary. 
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The male openings are in the bases of ihe last pair of legs bat the ducts 
run forward in a sternal groove. 


Most of these families can be further sjdit into subfamilies, as is 
shown in the following scheme:— 

Family GONOPLACTD^, Dana. 

Gonoplaeiene, Milne Edwards (pt.), Hist. Nat. Crust. IT. 56. 

Oonoplae^s Canc4roidea plus Careinoplacintp, Milne Edwards, Ann. Sci. Nat. 
Zool. (8) XVIII. 1852, pp. 163, 16i. 

Gonoplacidse, Dana, U. S. Expl. Exp. Crust, pt. I. pp. 808, 810. 

Oarcinoplacinie plus Qonoplacinst p\aa Hexapodinsa, Miers, Challenf^er Brachyurn, 
pp. 222, 237, 2<5. 

Carcinoplaeini, Ortmann, Zool. Jahrb., Syst., VII. 1893-94, p. 683. 

Carcinoplacidse plus GonoplacAdirt plus Hexopodivip, Ortmann in Brown’s Tliier 
Heich, tonu cit. pp. 1175,1176, 1177. 

This family may be divided into the 5 following subfamilies :— 

Subfamily I. P.seddorhomhilik.k {Oarcinoplacinm Miers, Carcino- 
placidsd Ortmann). Carapace Xanthoid. the regions seldom w'ell 
defined: front usually of good breadth and square cut, often little 
deflexed: eyes and orbits of normal size and form, the eyes well 
pigmented and the eyestalks normally movable exe-ept in certain deep- 
sea genera: the antennnles fold transversely : antennal flagella of fair 
length. Bpistome well defined : bnccal cavei'n square-cut and usually 
completely closed by the external raaxillipeds, whioli have a snbquadi’aie 
merns. The base of the male abdomen covers the whole space between 
the last pair of legs. Male openings not sternal. 


Subfamily 11. Gonoplacika: {Gonoplacinss Miers, Qonoplacidm 
Ortmann). The aiiterior border of the subquadrate canipace is entirely 
occupied by the square-cut front and orbits, the front being either 
narrow or of fair breadth, and the orbits being long narrow trenches for 
the elongate eyestalks. In other respects similar to the Pseudorhom- 
biliim. 


Subfamily III. Pbionoplaoinjc (not repi'esented in India). Differs 
from PsettdorhombilinsB only in the form of the male abdomen, which is 
not broad enough at base to cover all the space between the last pair 
of legs. 
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Sabfamiij IV^. Bhizoptne (BJiizopins& Miers, Orimatm). With 
the exception of one species {Notonyx nitidus) die eyes talks are fixed, 
and very often the “ cornea ” is minute or obsolete: the lower border of 
the orbit has a tendency to run downwards towards the epistome. The 
carapace usually has its anteio-lateral corners cut away and rounded 
off: the front may be square-cut and broad, but is more often narrow 
and more or less distinctly bilobed and defiexed. The antennules may 
be of fair size and transversely folded, but more often, owing to the 
narrowness of the front, they are cramped, and fold obliquely: some¬ 
times they cannot be folded in their fossae at all. Antennal flagella 
usually short. The opistomo may either be well defined and prominent, 
or ill defined and sunken. The buccal cavern may be squarish, but it 
often is decreased in breadth anteriorly : the external maxillipeds have 
a squai’c merus and may completely close the buccal cavern, or there 
may be a gap between them. The male abdomen does not nearly cover 
the space between the last pair of ambulatory legs. Male openings 
sternal. 

Subfamily V. Hexapodixa' (Pinnolei'iday-Hexapodiuie Miors, 
Ortmann). Only Ihree pair,<t of legs besides the chelipeds^ the last segment 
of the also aborted. Carapace much broader than long with the 

antero-laferal corners cut away and rounded off. Front naiTow : eyes, 
orbits and antennte small: the antennules fold transversely. Kpistome 
well defined : buccal cavern with the sides a little anteriorly-convergent, 
or not, nearly closed by the external maxillipeds, whoso merus is either 
quadrate oi has the autero-external angle rounded off. The male abdo¬ 
men docs not nearly fill the space between the last pair of ambulatory 
legs. Male openings sternal. 

Family PINNOTERID^:, Edw. 

IHnnoihcrUhe, iJe Uaan (part), Fauu. Japon., Crast., pp. G, 34. 

Pinnothiriens, Milne Eclwards (part), Hist. Nat. Crust. II, 28. 

Pinnotherinx, Milue Edwards, .Ann. Sei, Nat. Zool. (3j XVIII. 1852, p. 188, and 
XX. 1853, p. 216: Dana, U. S. Expl. Exp., Crust, pt. I. pp. 378,879: Miors, 
Challenger Braebyura, p. 274 : Ortm.-mii, Zool. .lalirb., Sysb., Yll. 1893-94, p. 691; 
and in Bronn’s Tliier Reich, tom. cit. p. 1177. 

I pi’opose, with some diffidence, as 1 have not examined enough of 
the forms included, to divide this family into 4 subfamilies :— 

Subfamily I. Piijnoteeinj 2 . Ischium of the external maxillipeds 
cither rudimentary, or indistinguisbably fused with the merus to form a 
single piece which is usually oblique, sometimes transverse. Usually 
the carapace is not transverse and the palp of the external maxillipeds 
not so large as the merus-isebium. 

J; II. 38 
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Subfamily II. Pinnothebehn^:. Ischium of the external maxil* 
lipeds distinct and independent, but smaller than the merus, the latter 
joint little oblique. Usually the carapace is broadly transverse, and 
often the palp of the external maxillipcds is the largest part of those 
appendages. 

Subfamily III, Xenophthalminj?:. Ischium of the external maxil- 
lipeds distinct, as large as or larger than the inerus, the latter joint 
little oblique, the palp of ordinary size. The orbits are naiTOtv chinks 
situated dorsally with their long axis at right angles to the anterior' border 
of the carapace. 

Subfamily IV. Asthenoonathinje (Asthenognathidm Stimpson). 
External maxillipcds weak and slender, not nearly meeting across the 
buccal cavern, the ischium distinct and larger than the morns, the palp 
of ordinary size. Eyes in the normal position. 

Family GRAPSIDJS, Dana. 

Orapsoidiem, Milne Edwards. Hist. Nat. Crnst. II. 68. 

GrapsiniSf Milne Edwards, Ann. Sci. Nat., Zool., (3) XVIII. p, 136 and XX. 
p. 163. 

Grapsidir, Dana, TJ. S. Expl. Exp., Crnst. p. 329: Miers, Challenger Brachyura, 
p. 252 : Ortmann, Zool. Jahrb., Syst,, VII. 1893-94, p. 699, and in Bronn’s Thier 
Reich, tom. cit. p. 1177. 

This family can be divided into four well characterized subfamilies 
as follows:— 

Subfamily I. Grapsin.® {Qrapsacea, Edw., Grapsinse in part, 
Dana, Kingsley, Miers, Ortmann), Front strongly deflexed; the lower 
border of the orbit runs downwards towards the buccal cavern : antennal 
flagellum very short; the external maxiliipeds leave a wide rhomboidal 
gap between them, they are not traversed by any oblique hairy crest, 
their palp articulates at the antero-external angle of the merus, and 
their exognath is very slender and is exposed throughout. The male 
abdomen fills all the space between the last pair of ambulatoiy legs. 

Subfamily II. Varunin® {Varunacea and Cyclograpsaeea part, 
Milne Edwards; Grapsinas in part, Dana, Kingsley, Miers, Ortmann). 
Front moderately or little deflexed, sometimes sublaminar: the sub¬ 
orbital crest, which supplements the defective lower border of the orbit, 
is rather distant from the orbit and usually runs nearly in a line with 
the anterior border of the epistome: antennal flagellum usually of good 
length: the external maxiliipeds do not often gape widely, though 
usually there is something of a gap, they are not traversed by any 
oblique hairy crest, their palp articulates with the middle of the 
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anterior border of the merns, and their exognatb is genei‘ally bimd and 
is exposed throngbout. The male abdomen, though not narrow, rai'ely 
corers all the space between the last pair of ambulatory legs. 

Subfamily III. Sesarming. {Sesarmacea Cyclograpsacea part, 
Milne Edwards; Sesarminas, Dana, Kingsley, Miers, Ortmann). * Front 
strongly deflexed ; the lower border of the orbit commonly runs down¬ 
wards towards the angle of the buccal cavern: the external maxillipeds 
leave a wide rhomboidal gap between them, an oblique hairy crest 
traverses them from a point near the antero-external angle of the ischium to 
a point near the antero^internal angle of the nierus, their palp articulates 
either at the summit or near the antero-external angle of the merus, 
and their exognath is slender and either partly or almost entirely 
concealed. The male abdomen either fills or does not quite fill all the 
space between the last pair of ambulatory legs. Antennal fiagella 
variable. 

Subfamily IV. PLAGDSiiN.i:. {PlagusiaceUi Milne Edwards; Pla- 
gusiinsey Dana, Kingsley, Miers, Ortmann). The front is cut into lobes 
or teeth by the antennular fossm, which are visible in a dorsal view as 
deep clefts: the lower border of the orbit curves down into line with 
the jjromincnt anterior border of the buccal cavern: tho external 
.maxillipeds do not completely close the buccal cavern but they do not 
leave a wide rhomboidal gap, they are not traversed by any oblique 
hairy crest, their palp articulates near the antcro>external angle of the 
merus, and their slender exposed exognath has no fiagellnm. The 
antennal flagella arc short. The male abdomen fills all the space 
between the last pair of legs. 

Family GEOCARCINID.di;, Dana. 

Gecarciniens, Milne Edwards, Hist. Nat. Crust. II. IG. 

Gecarcinacea, Milne Edwards (pt.), Ann. 6ci. Nat., Zool., (3) XX. 1853, p. 200. 

Gccarcinidx, Dana (pt.), U. S. Eicpl. Exp. Crust, pt. I. p. 374. 

Gboearcinidw, Miers, Challenger Brachyura, p. 21G. 

Geearcinidae, Ortmann (pt.}, Zool. Jahrb. Syst. YIT. 1893-94, pp. 699,732, and in 
Bronn’s Thier Beioh, tom. cit. p. 1178. 

I think it inadvisable to subdivide this small group, which Milne 
Edwards, with more justice, regarded as itself only a subfamily of the 
Orapsidae. 

Qecarcinucus is a Telphusoid and should not be referred here. 
Epigrapsus and Orapsodesy if they are district from one another, belong 
here rather than to the Grapsidae. 
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Family PALICID^ (vel Cymopolid.e). 

This little and aberrant family is probably best treated as an 
appendage to the Grapsidse. 

Family OCrPOOIU^, Orlmaun (pt.). 

Ocypodiens, Milue Edvrards, Hist. Nat. Crust. 11. p. BO. 

Ocypodinas, Milne Edwards, Aim. Soi. Nat. Zool. (3) XVIII. 1852, p. 140, plus 
Gonoplaces Vigils (pt.), p. 155. 

Macrophthalmidii', Dana, U. IS. Expl. Exp. Crust, pt. 1, pp. 3U8, 312. 

Ocypodinx, Miers (pt.), Challenger Brachyura, p. 236, and Myclirinu- (pt.), p. 275. 

Ocypodidx, Ortmann (pt.), Zool. Jahrb., Sysi., Vll, 1893-94, pp. 700, 741; and 
in Broim’s Tliier Reich, tom. cit., p. 1179. 

In the treatment of this family nothing can be added to tlie scheme 
of Dana, where they are divided into 3 sub-families as follows :— 

Subfamily I. Ocypodis.* {Ocypodiactss Ordinaires Edw., OcypodinuR 
Dana (pt,), Miers (pt.), Ortmann). Carapace deep, subquadrilateraK 
the regions seldom well defined : front narrow deflexed, commonly a 
mere lobe between the long eyestalks: antennular fiagellum small, 
folding obliquely or aimo.st vertically, the intcrunteunular septum 
broad: the external maxillipcds completely close the buccal cavern, 
their exognath is inconspicuous but is not, or not entirely, concealed, and 
may either have, or be destitute of, a flagellum : chelipeds remarkably 
unequal either in both sexes or in the male only. There is an orifice or 
recess, the edge of ichich is thichhj fringed with hair, between the bases of 
the 2nd and •ird pairs of true legs, 

iSubl'amily II. ScoriaiEia^M; \, UcypodiuCi's Glubulaires iidw., Dot in m 
Dana, Myctirivx (pt.) Miers, Ortmann). Carapace veiy deep, cuboidal 
or globose: front nairow deflexed, commonly a mere lobe : antcniinlar 
flagcllnm rudimentary, folding nearly vertically and bidden beneath 
the front, interantennuinr septum broad : buccal cavity large, sometimes 
enormous, completely closed by the external maxillipcds which are 
commonly very promineut and have small linear concealed exogcaths 
with or without a flagellum : chelipeds equal or suhcqual in both sexes. 
Orbits shallow. Curiom membranous spaces known as “ tympana ” exist 
on the merofodites of the legs and often of the chelipeds also; and some¬ 
times on some of the segments of the stei'num. No hairy recesses between 
the bases of the 2nd and 3rd pairs of time legs. 

Subfamily III. Macbophthalminji. ( Gonoplaces Vigils pt. Edw., 
Macrophthalminm Dana, Miers, Ortmann). Carapace Usually quadri¬ 
lateral, broader than long (sometimes more than twice as broad as long), 
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flattisli and not very deep, the regions nsnally well defined: front 
variable, but never verj broad : anteunules with a well developed flagel* 
Inm that, folds transversely, interantennalar septum very narrow.; 
eyestalks usually elongate; the external maxillipeds do not always meet 
across the buccal cavern, though the gap between them is never very 
wide, their exognath is not, or not entirely, concealed and has a Aagel* 
lum : uhelipeds usually subecpml. No special recess between the bases 
of any of the legs. 


Family MICTYRID^, Dana. 

* 

FinnoUuiriens, Miluo Edwards (pt.), Nat. Ctast. If. 89. 

Myctiroidea, Milne Edwards, Ann. Sci. Nat., Zool., (3) XVIIl. 1852, p. 154. 
Mictyridie, Dana, U. S. Expl. Exp., Crust, pt. I, pp. 809, 389. 
PinnothendW‘Myctirinie, Jliers (pt.), Cliallenger Brachjura, p. 275; Ortinauu 
(pt.) in Bronn’s Thier Beich, tom. dt., p. 1179. 

OeypodidiP’Myctirimr, Ortmann (pt,), Zool. Jalirb., Sjst. Vll. 1893*94, pp, 742, 

747. 

, There can be little question that Milne Edwards was right in 
reckoning Midyris as a satellite ” of the Ocypodideet or that Dana’s 
plan of separating them as a distinct family is fully justified. The 
affinities which several authors find between MictyrU and the Pitinoteridx 
are by no means easy to recognize. 


Family HyMENOSOMID.d!J, Ortniauu. 

PitimLhcricns, Milne Edwards (pt.), Hist. Nat. Crust. IJ. 39. 

Hymenoaomina', Milne Edwards, Ann. Sci. Nat, Zool. (3) XX. 1853, p. 221. 

Pinnotheridie-Hyme-nicinai, Dana, U. S. Expl. Exp., Crust, pt. I. pp. 879, 384. 

Pinnotlierida’.-Hymcuoaoininx, Miers, Cliallenger Brudhjnra, p. 273. 

Majoidea-Hymenvaomidw, Ortmann, in Broiiu’s Thi'pr ^eioli, tom, cit., p. 1168. 

Three types seem to be distinguishable in this family : in one (e.y, 
Mymenoaoma) there is no epistome and the external maxillipeds almost 
encroach on the bases of the antennuies, which npjiendages ai*e not 
concealed by the front; in the second (e.y. Haltcarctims) there is an 
epistome of considerable length, but the antennuies are still uncon<r 
cealed by the front; in the third (e.g. Hymmicua) there is a long 
epistome and the antennuies are quite concealed by the front. 

t , , 

Family PTENOPLAOID^. 

•-This family has no very elos©.conBex4o4)B with any of the others 
although it is an undoubted Catoqietopc. ‘' 
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The following is a list of all the Catometope genera known to me 
arranged according to the foregoing scheme. As in previous papers, the 
genera known to me by autopsy are marked with an asterisk, and all 
the Indian genera are printed in i*oman type. 

Family GONOPLACID^, Dana. 

Subfamily I. Pseudokuombilin^, nov, 

? BrachygrapsuSf J. S. Kingsley, Proc. Ac. Nat. Sci, Philad. 1880, 
p. 203. 

Bathyplax, A. Milne Edwards, Bull. Mus. Comp. Zool., VIII, 1880- 
81, p. 16 : Miers, Challenger Brachyura, p. 230. 

? Caniptandriuntt Stimpson, Proc. Ac. Nat. Sci. Philad. 1858, 

p. 106. 

* Carcinoplax ( = Curtonotus). 

* Catoptrus (»Goniocaphyra). 

f Oryptoccelomat Miers, Zool. H. M. S. Alert, p. 227. 

* Eucrate. 

FreyviltcUf A. Milne Edwards, Bull. Mus. Comp. Zool. VllI, 1880- 
81, p. 15. 

Heteroplax^ Stimpson, Proc. Ac. Nat. Sci. Philad. 1858, p. 94. 

* Libystes. 

* Litochira. 

* Pilumnoplax. 

* ? PlatypilumnuB. 

* Psendorhombila. 

* PsopheticuB. 

Subfamily II. PRiOKOPLACiNiE, nov. 

EucratoploXf A. Milne Edwards, Bull. Mus. Comp. Zool. VIII, 
1880-81, p. 17. 

EucratopsiSf Smith, Amer. Journ. Sci* XLVllI, 1869, p. 891, and 
Trans. Connect. Acad. II. 1871-73, p. 35. 

EuryplaXi Stimpson, Ann, Lyc. Nat. Hist., New York, VII, 1862, 

p. 60. 

QlypioplaXf Smith, Trans. Connect. Acad. II, 1871-73, p. 164. 
Oediplax, Mary J. Bathbun, P. U. S. Nat. Mus. XVI, 1893, p. 241. 
Panoplax, Stimpson, Bull. Mus. Comp. Zool. II, 1870-71, p. 151. 
PrioM^lax^ Milne Edwards, Ann. Sci. Nat., Zool., (3) XVllI, 
1852, p. 163. 

UpeocarcinuBi Stimpson, Ann. Lyc. Nat. Hist., York, VII, 1862, 
p.5a 
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Subfamily UI. Gonoplagin^, Miers. 

* Gonoplax, Leacli, Trans. Linn. Soc. XI, 1815, p. 323: Miers, 
Challenger Braoliyui-a, p. 245. 

Ommatocarcinus, White, in Voy. H. M. S. Rattlesnake, II, p. 393; 
Miers, Challenger Brachynra, p, 246. 

Subfamily IV. Rhizopin/E, Stimpson, Miers. 

* Camatopsis. 

* Ceratoplax. 

? ChasmocarcimtSf Max^ J. Rathbun, Bull. Nat. fiist. Iowa, 1898, 
p. 284. 

* Hephthopelta. 

* Notonyx. 

Jthizopa^ Stimpson, Proc. Ac. Nat. Sci. Philad. 1858, p. 95. 

* Scolopidia (=Hypophthalmus). 

* Typhlocarcinus. 

* Typhlocarcinodes. 

* Xcnophthalmodes. 

Subfamily V. Hexapodinj:, Miers. 

. Amorphopus^ Bell, Jourii. Linn. Soc., Zool., Ill, 1859, p. 27. 

* Hexapns^ Do Haan, Faun. Japon. Crust., p. 35. 

* Lambdophallus. 

Thaumastoplawj Miers, Ann. Mag. Nat. Hist. (5) VIII, 1881, 

p. 261. 


Family PINNOTERID^, Edw. 

[? Subfamily I. PiNNOTERiNiE, nov. 

Crtjptophrys, Mary J. Rathbun, P. U. S. Nat. Mus. XVI, 1893, 
p. 2.50. 

Dissodactylus, S. I. Smith, Trans. Connect. Acad. II, 1871-73, p. 172. 

Thirckhei'tniay de Man, Zool. Jahrb., Sysfc., 1889, p. 442. 

Fahiii, Dana, Proo. Ac. Nat. Sci. Philad. 1851, p. 253, and U. S. 
Expl. Exp., Crust, pt., I. p. 382. 

? JEfolothuriophilus, Nauck, Zeits. Wiss. Zool. XXXIV, 1880, 
pp. 24, 66. 

OstracotereSf Milne Edwards, Ann. Sci. Nat., Zool., (3) XX, 1853, 
p. 219. 

? Parapinnixa, Holmes, Proo. Calif. Acad. IV, 1893*94, pp, 665,687* 
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Pitmaxodes, Hellei*, Novara Crust., p. 67. 

* Pinuotores. 

? Sclero£tlax, Mai’y J. Katlibun, P. U. S. Nat. Mas. XVI, 1893, 
p. 2.50. 

* Xautliasia. 

V Subfamily II. Pinsotherelinj:, nov. 

? Mahtcosoina, de Man, Notes Leyden Mus. T, 1879, p. 67. 

Oinsihopuft, Mary J. Rntlibnii, P. U, S. Nat. Mus. XVI, 1893, 
p. 251. 

riunixa, White, Ann. Mag. Nat. Hi-st. XVIII. 1846, p. 177 
( J'nhiroln^ Lockington, Proc. Calif. Acad. VII. 1876, p. 55). 

J'innothf^reJin, Milne Kdwai-ds and Lueas, in Voy. Amer. Meiid., 
Crust. }». 24 (184"*). 

Pfiendopinnixa, Ortinann (ufc Holmes^ Zool. .Tahrb,, Syst. VJJ, 
1894, p. 694. 

* Tetrias. 

.' Tfifodt/iianufi, Ortmann, Zool. .lalirb., Syst. VJT, 1194, p. 692. 

‘r Subfamily III. XExopHTHALMrN.f:, nov. 

* Xenopbthnlniu.s. 

? Subfamily' IV. AsrnEXOf5\.vrnix.f:, Stimpson. 

AtiihunognIIthus, Stimpson. Proc. Acad. Nat. Sc«. Philad. 1858, p. 107. 
ClmsHiocarcinopa. 

Family OCyPODID./F3, Ortmann, emend. 

Subfamily I. OcYPODiNA:, Dana. 

Aeunllioplax, Milne Edwards, Ann. Sci. Nat. Zoot. (3) XVIII, 1852, 
p. 151. 

* Gela.simus. 

*JTelgecins, Daiin, Amer. .Tonrn. Sci., (2) XII, 1851, p. 286, and 
U. S. Expl. Exp., Crust, pt. I. p. 319. 
f Oeypoda. 

Subfamily IT.. MACaoPitTHALMiNiE, Dana. 

* Clistostoma. 

( Chxnostomn, Stimpson, Proc. Ac. Nat. Sci. Phil ad. 1858, p. 97. 

Euplax, Milne Edwards, Ann. Sci. Nat., Zool., (3) XVJIl, 1852, 
160 ; ^iers, Challenger Brachyura, p. 251. 

♦ 
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Hemiplax, Heller, Hovai'a Cnzsfc. p.40: Miers, Challenger Bracbjara, 
p. 250. 

*Macrophtlialmu6. 

ParacJistostoma, do Man, Zool. Jahrb., Syst., VIII, 1895, p. 680, 
*Tylodiplax. 


Subfamily III. Scopimerin^. 

^Dotilla ( — Doto, De Haan). .. 

Ihjnplax, Stimpson, Proc. Ac. Nat. Sci. Pbilad. 1858, p, 98. 
*Scopimem. 

*Tympanomcrus (de Man). 




Pamilv MICTYRTD^, Dana. 


Family HYMRNOSOMID^, Ortmani.. 

♦Rlameno. 

Elameuopsu, A, Mihie Edwards, Nonr, Archir. dn Mna. IX, 1873, 

p. 32 4. 

*ITaIicarcmiis, While, Ann. Mag. Nat. Hist. XVIII, 1846, p. 178: 
Miers, Challenger Brachyiir.a, p. 280 (^Liriopea, Gay, Hist. Fis. Chile, 
pt. HI. Zool. p. 158. 

*Hymeuicus. 

*IIymenosoma, Lead), Milne Edward.s, Hist. Nat. Crust. IT, 35 : 
Miers, Challenger Brachynra, p. 279. 

TthynclioploXf Stimpson, Proc. Ac. Nat. Sci. Philad. 1858, p. 109. 
*Trigonoplax, 


Family GRAPSID.<E, Dana. 

Subfamily T. Gba.psin*, Dana (pt.). 

*??? Epigrapsns. 

*Geograpsus. 

*Qoniop8i8, De Haan, Faun. Japon. Crust., p. 33 (pt.); Miers, 
Challenger Brachynra. p. 266. 

^Grapsus. 

*Leptograp8USf Milne Edwai'ds, Aim. Sci. Nat., Zool., (3) XX, 1853, 
p. 171: Miers, Challenger Brachynra, p. 257 (sub-genus of Orapsus). 
^Metopograpsns. 

OrthograpauSf Kingsley, Proc. Ac. Nat. Sci. Philad. 1880, p, 194 
(sub-genus of Ch^apstts). 

J. II. 39 
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*Pacliygi'apsus. 

Pengrapsus^ Heller, V'erh. zool.-bot. Gea. Wien, XII, 1862, p, 522, 
and Norara Crust, p. 48. 

Subfamily II. VitiUNiNiE, nor. 

? Acmseoplmra^ Sfcimpson, Proc. Ac. Nat. Sci. Pliilad., 1858, p. 105. 

De Haan, Faun. fTapon., Croat., p. 34, 1835: Miers, 
Challenger Bracbyura, p. 264 (ssJTp/eroflfmpsttS, Lucas, Expl. Sci. Algcric, 
Anim. Artie. I, p. 18, 1849 : —Uemigrapsm, Dana, Amcr. Journ. Sci. 
(2) XII, 1851, p. 288, and U. S. Expl. Exp., Crust., pt. I. p. 348). 

*Cyrtograpsus, Dana, Arner. Journ. Sci. (2j XIT, 1851, p. 288, and 
IT. S. Expl. Exp., Crust., i)t. I, p. 351. 

*Ei'wc7iir, De Haan, Faun. Japon. Crust, p. 32. 

EticMrograpsiiB, A, Milne Edwards, Bull. Mus. Comp. Zool,, VIII, 
1880-81, p. IS ; and Milne Edwards and Bourier “ Jlirondelle ” (Monaco) 
Crust., Brachyores et Anomures, p. 46. 

Glyptograpsns, S. I. Smith, Ti’ans. Connect. Acad. II, 1871-73, 
p. 153.‘ 

*riancsy Leach, Malac. Pod. Brit., Expl. of pi. xxrii, figs. 1-3, 1815 
{ =Knutilograpsns, Milne Edwards, Hist. Nat. Crust. II, 89, 1837.) 

Platychirograpsus, de Man, Zool. Anz. 1896, p. 292, and Mifteil Nat. 
Mus. Hamburg, XIII, 1896, p. 95. 

Plafygrapsns, Stimpson, Proc. Ac. Nat. Sci. Philad. 1658, p, 104: 
Miers, Challenger Brachyura, p. 263 { = Platijinjrns, De Haan, Faun. 
Japon., Cru.st., p. 34). 

*P 5 eMdo( 7 rapsMs, Milne Edwards, Hist. Nat. Crust. II, 81: Miers, 
Challenger Brachyni*a, p. 261 {^PaGiygtomnm, Nauck, Zeits. Wiss. 
Zool. XXXIV, 1880, p. 67). 

*Ptyohognathas {^OnathograpsuB, A. M. VjdLVf.^sCanlocliirns^ 
Nauck). 

*Pyxidognathu8. 

Uitca, White, P. Z. S. 1847, p. 85, and Ann. Mag. Nat. Hist., XX, 
1847, p. 206. 

*Varuna {—Trichopita, Dc Haan). 

Subfamily III. Sesarminj;, Dana. 

*Aratuf>f Milne Edwards, Ann. Sci. Nat., Zool., (3) XX, 1853, 
p. 187. 

^Oluwniagnathm^ Dc Haan, Faun. .Tapon., Crust., p. 27 { — Paragraph 
snBf Milne Edwards, Ann Sci. Nat,, Zool., (3) XX, 1853, p. 195). 
♦Olistocceloma, 
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*Cyclograpsiis, Milne Edwards, Hist. Nat. Crust., II, 77, 1837 
(= QnalhochasmuH, MacLeay, in Smith’s 111. Ann. S. Afi*. p. 65, 1836). 

*HeUce, De Haau, Faun. Japon., Crust, p. 28: Mieis, Challenger 
Braehyura, p. 268. 

*Metaplax {=iEhacouotiiSy Gerst.). 

*MetaBesarma. 

MetopauUas, Mary J. Rathbuii, P. U. S. Nat. Mas. XIX, 1897, 
p. 144. 

•Sarmatium (= Metagrapsns, Edw.). 

^Sesarma (■= Holometopus, Edw.). 

Subfamily IV. Plagusun^, Dana.* 

^Liolophus (^ Acflnthopus, De Haan). 

♦Plagusia. 

a 

Family GEOCARCINID^, Dana. 

*Cardiosoma {^Discoploje, A. M, Edw.). 

*Epigrapsus. 

*Gecarcinus, Leach, Trans. Liun. Soc. XI, 1815, p. 322: Miers, 
Challenger Bracbyui’a. p. 217. 

*Pelocarcinus ( = Geearcoidea, Edw., = H3'ltcocarcinus, W.-M.,= 
Limnocarcinus, do Man). 

l^ca, Latr., Encycl. Method. X, p. 085: Milne Edwards, Hist. Nat. 
Crust. II, 21. 


Family PALICIDHjJ, Rathbun (name only). 

*Palicus (=s CymopoUa). 

*Crossofonoius, A. Milne Edwards, Nouv. Aichiv. duMus. IX, 1873, 
p. 282, and Joiirn. Mus. Godcffroy, I, 1673, p. 258. 

Family PTENOPLACID^, Alcock. 

*Ptenoplax. 


Family I. GONOPLACID.^, Dana. 
Subfamily i. Psecdoehombilisj:, Alcock. 
Key to tlie Indian Genera. 

I, Front with the edge cnt etraight and square, never curved, 
often prominent:— 

1. The fi-onto-orbital border, though extensive, is much 
less than iiie groaicai breadth of the carapace, su 
tiial the auloru-laterul borders of the oarapaoe have 
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a distinctly Cancroid aroli: the carapace is nsaally 
much broader than long:— 

i. Dactyl! of last pair of legs styliform. PsuuooBUUMBlI/A, 

ii. Dactyl! of last pair of legs compressed and 
ciliated:— 

a. Autero>externaI angle of luerns of 
external tnaxillipeds not particularly 
produced:— 

a. Carapace transrersely quadri- 
lateral, its aiitero-laterul borders 
with few teeth. CAKCiNortAX. 

/3. Carapace transversely elliptical, 
its entero-lateral borders with 5 
or 6 teeth ... Catoi'thl's. 

b. Autero-external angle of merus of exter¬ 

nal maxillipods strongly produced out¬ 
wards : last pair of legs sometimes 
paddlo-like. Libystab. 

2. The frouto-orbital border is not so very mneh less 
than the greatost breadth of tbe carapace iu extent, 

BO that the antero-lateral borders of the carapace 
are either slightly arched or nearly straight : the 
carapace is broader than long but is not conspicu¬ 
ously transverse 

i. The antennal ilagelliim stands loosely iu 
orbital hiatus:— 

a. Carapace deepish,rather markedly trans¬ 
verse : the nieri of the legs with a 

spine or spines on the anterior border . . PsuriiLiicL's. 

b. Carapace shallow, depressed, and flat, 
little broader than lung — 


a. Legs Bj)iny . Pi,Axypn,u.MM'b, 

3. Legs unarmed. PiIiUmnoplax. 

ii. A process of the basal antenna-joint com¬ 
pletely fills up and closes tbe orbital hiatus, 

entirely excluding the antennal flagellum . El'CBATK. 

II. Front with the edge slightly but distinctly curved, never 
ont straight and square •, carapace and appendages in all 
the Indian species tomentose and hairy . Litocuika. 


Euckate, De Haan. 

Eucratc, De Uaan, Faun. Japon. Crust, p. 36: de Mao, Jouru. Linn. 8oc., Kool., 
ISST-'SS, p. 88: Ortmann, Zool. Jahrb., Syst. Vll. 1893-94, p. 685. 

Hetert^lan, Stirapaou, Froc. Ac. Nat. Sci. Fhilad. 1858 (1859) p. 94. 

Carapace deepish, subquadrilateral, a little broader tliau loug, 
smooth and with little or no distinction of I'egions, conrex fore and aft, 
very slightly so fi'om side to side. 
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The extent of the fronto-orbital border is not ranch less than the 
greatest breadth of the carapaoe, the antero-lateral borders therefore, 
which are toothed, are short and but slightly arched. Front square-cat 
and straight, well delimited from the well-defined supra-orbital angles, 
usually notched or grooved in the middle line, about a third the breadth 
of the carapace. 

Upper border of orbit with two distinct sutures. The orbital hiatus 
is compactly filled and closed by a process of the basal antenna-joint, so 
that the antennal fiagellnm, which is of good length, lies entirely outside 
the hiatus. The antennules fold transversely. 

Buccal cavern square, completely closed by the external maxillipeds, 
the flagellum of which articulates with the inner*augle of the merus. 
Efferent branchial channels of palate well defined. 

Chelipeds subequal, much more massive and shorter, or not much 
longer, than the legs. * 

Legs slender, unarmed ; the propodite and dactylus of the last pair 
ai'e compres.sed and are usually, but not always, somewhat broadened. 

In both sexes all seven abdominal segments are distinct, and in the 
male the third segment covers the whole width of the sternum between 
the bases of tho last pair of legs. 

Distribution: Indo-Pacific (Indian, Australian and Japanese). 

Following de Man and Ortmaun, I restrict the genus Eucrate to 
those species in which the orbital hiatus is completely stopped-up by a 
process of the basal aiiteuua-joint. 

Key to the Indian species of the genus Eucrate. 

1. A 11 lero-lateral borders uf the enrapaoe cut into four 
teeth (including the outer orbital angle) all of 
which are distinct: dactylus of last pair of legs 
distinctly palmulate: front grooved or notched in 
the middle line :— 

1. Carapace nearly smooth... E. crenata. 

2, Carapace with some short transverse ridges 

• in its autero-lateral part.. E. crenata var. affinis. 

II. Antero-lateml borders cut into four teeth (iuoluding 
the orbital angle) of which the 2nd and 1th are 
hardly distinguishable: front with the median 
notch almost obsolote : dactylus of last pair of legs 

palmulate . E. creuata var. denialj, 

III. Autero-lateral borders cut into three teeth (iuctud* 
ing the orbital angle) : dactylus of lust pair of legs 

almost styUform ... E. aeadentata. 
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1. Fucrate crenala^ De Haan. 

Cancer {Eucrate] crenatm, Do Ilajin, Faun. Japon. Crust, p. 61, pi. xv. fig, 1. 

Euerate crcnala, Ortmanii, Zool. Jahrb , Syst,, VII. ISOS-M, p. 688. 

? Pilumnoplais suleatifrone, Stimpson, Proc. Ao. Nat. Sci. Philad. 1858 (1860), 
p. 93 ; Tozzetti, * Magenta’ Crust, p. 102, pi. vii. fig. 2. 

Carapnee smooth, its length nbont five-sixths of its breadth. 
Front not quite a third the bieadtli of the carapace, notched and 
groved in the middle line. Major diameter of orbit about half the 
width of the front. 

Antero-lateral bordei's of carapnee cut into 4 blnntish teeth, the 
middle two of which are the largest: a short ridge runs on to the dorsum 
of the carapace from the last tooth. 

Chelipeds less than twice the length of the carapace, not much 
longer than the legs, especially in the female : one or two teeth at the 
far end of the upper border of the arm, and one at the inner angle of 
the wrist; hand rather short and squat, the fingers, which are stout, 
are a little longer than the palm : there is a characteristic patch of fur 
at the far end of the upper surface of the wrist. 

Legs smooth, the last 3 joints more or less ciliated : in the 4th 
(last) pair the propodite and dactyl us are bimdcr and more compressed 
than in the other legs. 

In the Indian Museum are 8 specimens from the Andamans and 
1 from Madras (besides 3 from Hongkong). 

The carapace of the largest specimen is 10 miilim. long and 12 
millim. broad. 


2. Fucrate crenata vai*. ajfinie, Haswell. 

Euerate ajfinis, Haewcll, P. L. S., N. S. Wales, VI. 1881-82, p. 6<17 uud Cat. 
Austral. Crust, p. 86: de Mau, Jouru. Linn. Soc., Zool. XXII. 1887-88, p. 89, pi. v. 
fig. 5. 

? Peeudorhonthila mUcatifrons, var. auntmliemh, Miei’s, Zool, H. M. 8. Alert, 
p. 242, pi. zxiT. fig. c. 

Differs from tjpical B. crenata, specimens of the same sex and of 
approximately the same size compared, only in the following chamctei’s:— 

(1) the carapace is more sculptured, for besides the short trans¬ 
verse ridge on the dorsnm of the carapace that runs from the last tooth 
of either antero-lateral border, there are similar ridges running (u) from 
the 2nd tooth of either antero-lateral border, pamllel with the orbit, 
and (Z>) parallel with the front, near the anterior limit of the gastric 
region; there is also a beaded ridge running parallel with either 
postero-laterul border: 
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• 

(2) the patch of fur on the wrist may be smaller : 

A single specimen, from Mergui (Anderson collection) has the. 
campiice 12 millim, long and 15 millim. broad. 

In a large series of specimens these distinctions would probably fail. 

3. Eucrate crenata var. dentata. 

? Heteroplam dentaius, Sfcimpson, Proc. Ac. Nnt. Sci. Philad. 1858, (1859), p. 94 : 
A. O. Walker, Journ. Linn. Soc. Zool. XX. 1886-1890, p. 110. 

Differs from the typical E. crenata, only in the following parti- 
ciilars:— 

(1) the front is entire, the median notch being inconspicuous or 
absent : 

* 

(2) the outer orbital angle and the third tooth of the antei'o-lateral 
border are large and acute, while the 2nd and 4th teeth are quite 
inconspicuous. 

In tlte Indian Museum arc two small specimens, one from Paik 
Strait (the other from Hongkong). 

4. Eucrate sexdentata, Has well. 

Eucrate sexdentata, Hnswell, P. L. S., N. S. Wales, VI. 1881-82, p. 518, and Cat. 
Anstral. Crnst. p. 86. 

? Pseudorhombila vest ita war. sexdentata, 2,oo\. ‘Alert,’ p. 240, pi. xxir. 

fig. B, and Challenger Brachyura, p. 229. 

Diffei 8 from E. crenata in the following particulars:— 

(J) the only ridges on the carapace are two exceeding faint ones 
running parallel with the postero-lateral borders : 

(2) the antei'o-lateral borders are cut into 8 teeth, of which the last 
is spine-like : 

(3) the median emargiuatiou of the front is much less distinct: 

(4) the chelipeds are about if times the length of the carapace 
and are decidedly shorter than the legs; there is only one distinct 
tooth near the far end of the upper border of the arm : the tooth at the 
inner angle of the wrist is very large and acute : 

(5) the propodite and dactylus of the last pair of legs are not 
broader than those of the other legs. 

* In the Indian Museum is a single male from the Gulf of Martaban, 
20 fms. The carapace is 11‘5 millim. long and 13*5 millim. broad. 

Carcinoplax, Edw. 

CaiTtnoplax, Milne Bdwarda, Hisfc. Nat. Craat. II. 60, and Ann. Sei. Nat., Zcxil,, 
‘(8J XVIII. 1852, p. 1G4 ; Ortmann, Zool. Jahrb , Syat., &c., VII. 1893-94, p. 685. 

Cwtonotus, De Uaan, Fann. Japon. Croat., p. 20 (aom. preocc.). 

The chief differenoes between this genus and Eucrate are that (1) 
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tbe carapace is very much broader, and its antero-lateral borders are 
much more arched, the fronto-orbital border beinjy relatively much 
less extensive; (2) the supra-orbital angles are almost merged in the 
front, and the median notch of the front is almost obsolete; and (3) 
the orbital hiatus is not stopped up by any process of the basal 
antenna-joint. 

Carapace deepish, subquadriiateral, usually much broader than 
long, smooth and with little or no distinction of regions, convex fore 
and aft, very slightly so from side to side. 

The extent of the fronto-orbital border is much less tlian two- 
thirds the greatest breadth of the carapace, and the antero-lateml 
borders, which are toothed, are well arched. Front square-cut and 
siraight, faintly notched or longitudinally grooved in the middle line, 
not very distinctly demarcated from the supra-orbital angles, from a 
third to a fourth, or less, the width of the carapace. 

The upper border of the orbit is sinuous and may, or may not, 
bo marked by a single faint suture line. The basal antenna joint is 
short and the antennal flagellum stands loosely in the open orbital 
liiatus. The antennules fold transversely. 

Buccal cavern, palate, and external maxillipeds ns in Eucrate. 

Chelipeds subequal, much more mas.sive and sometimes, in the 
adult, much longer than the legs. 

Legs slender, unarmed ; in the last jjair the propodite and dactylns 
are compressed and decidedly broadened for swimming. 

In both sexes all seven abdominal segme:its are distinct, and in the 
male the third segment covers the whole width of the sternum betw'een 
t he bases of tbe last pair of legs. 

Disinhution : Indo-Pacific (Indian, Japanese, Californian). 

I exclude from the genus Carcinojplax those species, e.g., seiosa and 
integral which have the edge of the front turned down and arched: 
these it seems to me are better associated with Litochira. 

Key to the Indian species of the genus Carcinoplax. 

1. The long diameter of the orbit is nearly three-foorths 
the width of tbe inter-orbital space : a spine or tooth at 
the outer angle of tbe wrist. Chelipeds in the adult 

male very much longer than tbe legs . C. Imgimanm. 

ir. Ills long diameter of the orbit is about half the width 
of the inter-orbital space; no spine or tooth at the 
outer angle of the wrist. Chelipeds rather shorter than 
the legs ... ... .,. ... ... 0. lonfftpest 
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5. Carcinoplax longimanue, De Haaxi. 

Canter {Curtonotm) longimanus, De Hann, Fann. Japon. Ornsfc. p. 60, pi. vi. figf. 1, 

Carcinopla» longimanus, Milne Fdwards, Ann. Sci. Nat. Zool. (S) XTITT. 1862, 
p. 161(; Ortmann, Zool. Jahrb., Syst., VII. 1893-94, p. 688. 

Carapace, length a little more than two-thirda its breadth, its sur* 
face (like that of the ohelipeds) finely frosted: in the young the hepatic 
are obscurely delimited from the branchial and gastric regions and are 
very slightly tumescent. 

Front proper about t\ro-ninths the greatest breadth of the caiupnoe, 
very faintly notched in the middle line, its free edge longitudinally 
grooved. 

Orbits shallow, their major diameter more thau two-thirds the 
width of the fi'ont: borders of orbit finely beaded, the upper border 
sinuous but entire, 

.Antero-lateral borders of carapace not mucli more than half the 
length of the postero-lateral, well arched, armed with 3 teeth or tubercles 
{including the outer orbital angle) which become much worn away 
in adults. 

Ohelipeds snboqnal, massive, varying in le7igth with increase in 
age—from 2 or 2^ times the length of the carapace in females and 
young males to 4 times and more the length of the carapace in old 
males, the palm being the principal joint in which the lengthening 
takes place. There is a spine or tooth in the distal half of the upper 
surface of the arm, and one at either angle (inner and outer) of the 
wi'ist: a blunt crest, ending in a blunt tooth, traverses the inner surface 
of the palm. 

The legs are long; the 3rd pair, which are slightly the longest, are 
a little more than twice the length of the carapace. The last two 
joints—as also the anterior border of the carpus—of all the legs are 
plumose. 

In the Indian Musenm are 2 specimens from the Gulf of Afai'taban 
and the Andaman Se.i 53 and GO fathoms, (besides a large male from 
Japan), 

In spirit the colour is a light reddish ochre, the fingers uncoloured. 

6, Carcinoplnx longipes (Wood-Mason). 

Neefopanope longipes, Wood-Mason, Ann. Mng. Nat. Tlist., Mnrcli, 1891, p. 262 : 
Alcock and Anderson, Til, Zool. Invoatigntor, Crnst. pi. xiv. fig. 7. 

Carcinoplax longipes, Alcock, Investigator Deop-Sea Braebyura, p. 71. 

Carapace, length more than three-quarters its breadth, the insgions 
barely indicated. 

J. II. 40 
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Front proper about a third tbe greatest breadth of the carapace, 
remarkably pi’ominent, as faintly as possible notched in the middle 
line. 

Orbits shallow, their upper border sinuous but entire, their major 
diameter about half the width of the front. Eyes small. 

Antero-lateral borders of carapace not two-thirds the length of the 
postero-lateral, moderately arched, armed with two pro-curved spine- 
like teeth, and with a small blunt denticle just behind the ill-defined 
orbital angle. 

Chelipeds twice the length of the carapace; the arm has a denticle 
beyond the middle of the upper border, and there is a strong spine— 
with sometimes a secondary spinnle at its base—at the inner angle only 
of the wrist. 

The legs are long and have the dactylus well plumed and the 2 
preceding joints moi*e scantily hairy : the third pair, which are slightly 
the longest, are nearly 21 times the length of the carapace ; though the 
terminal joints of the fourth (last) pair are compressed they are not so 
subfoliaceons as those of C. longimanus. 

In the Indian liluseum are 20 specimens from the Andamans 220 to 
290 fathoms and off Travancore, 430 fathoms. 

In the largest specimen the carapace is 14 miliim. long and 17 
millim. bi'oad. 

In spirit the colour is white with a faint pink tinge, the lingers 
blackish-brown. 


7. PSEUDORHOMBCLA, Edw. 

Pseudorhomhila, Milne Edwards, Hist. Nat. Crnst. IT. 59. and Ann. Rci. Nat , 
Zool., (3) XVITI. 18.52, p. 304. 

The only particulars in which Ps^-udorJiomhila differs from Cardno- 
plax are that the regions of the carapace are better defined, that the 
square-out front is more distinctly bilobed, that the supra-orbital border 
has two distinct sutures, and that the dactyli of the last pair of legs are 
styliform. 

The only specimen in the Indian Museum that is perhaps referable 
to this genus is too small and too much damaged for description : it is 
from the Andamans. 


Libystes, A. M. Edw. 

Libysf^a, A. Milne Edwards, Ann. Soc. Entom, Prance, (4) VII. 1867, p. 285, and 
Nouv. Archiv. du Mub. IV. 1868, p. 84. 

This genus unites Oarcinoplax with Oatoptrus. It chiefly differs 
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from Carcinoplax in having (1) a much shorter and broader carapace, 
(2) a much shorter and broader buccal cavern, tvitb external maxillipeds 
that have the antero-external angle of the merus remarkably produced 
outwards, and (3) the 3rd to 5th abdominal terga of the male fused 
together. From Catoptrus it chiefly differs (1) in having the carapace 
moie subquadrilateral than elliptical, and (2) in the curious Amphitrite'- 
like form of the external maxillipeds. 


Carapace deepish, subquadrilateral or snbelliptical, vastly broader 
than long, with little or no distinction of regions, convex fore and aft, 
slightly so from side to side. 

The extent of the fronto-orbital border is vastly less than the 
greatest breadth of the carapace, so that the antero-lateral borders, 
which may be toothed or entire, have a Cancroid-like curve. Front 
square-cut and quite straight, not well separated from the supra-orbital 
angles, slightly notched in the middle line, a third or less the greatest 
breadth of the carapace. 

Orbits shallow, their upper border entii*e. The basal antenna-joint 
is short, and the antennal flagellum stands loosely in the orbital hiatus. 
The antennulcs fold transversely. 

Buccal cavern square-cut, much bi’oader than long; the efferent 
branchial canals of the palate very well defined. The merus of the 
external maxillipeds is short and broad and has the external angle 
much produced, as in many species of Neptunus. 

Chelipeds subequal, much more massive and longer than the legs ; 
the hands hourever, which arc somewhat tumid, are unequal in the adult. 

Legs slender, unarmed : in the Indian species the last pair are 
almost as paddle-like as those of the typical swimming-crabs of the 
Portunid family. 

In the male the abdomen covers the whole width of the sternum 
between the last pair of legs, and the 3rd-5th abdominal tei'ga are fused 
together. 

The sternal canals of the male are more perfect than in any other 
Gonaplacoid known to me. 

Key to the Indian species of Libystes. 

1. Antero-lateral borders of the carapace serrated almost 

exactly like those of Catoptms nitidua .X. EdwardsL 

II. Antero-lateral borders of the carapace entire. £. Alphonsi. 

VUlribution : Indo-Pacific (Madagascar to Sandwich Is.). 
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8. Lihystes Edwardsi^ n. sp. 

Carapace, length about four-sevenths of the breadth, finely pitted 
under lens, somewhat gi'anular near tlio antero-latcz’al borders: an 
angular eminence near either posterior angle and a slight concavity of 
the postero-lateral part of the lateral epibranulaal regions give the 
carapace a somewhat quadrilateral cast. 

Front a good deal less than a third the breadth of the carapace, 
perfectly straight, faintly notched in the middle line. Eyes small. 

Autero-lateral borders of the campace with 5 or 6 giunnlar denticles 
followed by a sharp procui'ved spine. 

Tlie chelipeds have the hands uncquMl in the adult. They are 
more than three times the length of the carapace and arc smooth 
and unarmed. The fingers aa*c slender and hooked at tip, especially in the 
smaller hand : they are a good deal longer than the palm in the smaller 
hand, and about as long as the palm in the larger hand. On the 
immobile finger of the smaller hand there are several irregular enlarged 
teeth. [In the 3 ’oung, as in Calopfrus, the hands are nearly equal, and 
the fingers of both hands arc equally- long and slender]. 

The legs are slender and the longest pair are not much moi*o than 
twice the length of the carapace. The last 3 joints of the last pair 
form typic.'il swimming paddle.s. 

All apparently' adult specimen from the Persian Gulf and 3 young 
from the Andamans arc in the Indian Museum. 

The carapace of the large specimeu i.s 8 millim. long and l-l millim. 
broad. 


0. Libystes Alphonsi, ii. sp. 

JJitlers from L. Edwardsi in the following particulars :— 

(1) the carapace, though of the same proportions, is moie quadri¬ 
lateral and more convex fore and aft, and the eminences at the posterior 
angles arc wanting : 

(2) the antero-lateral borders of the carapace arc smooth and 
entire: 

(3) the front is more deflexed and more distinctly divided in the 
middle line: 

(4) the chelipeds (in the young) are about 2^ times tho length 
of the carapace and ai’c nearly equal and similar: the fingers are 
hardly as long as the palm : 

(5) The last 3 joints of the last jiair of legs arc much broadened 
and compi'esscd, but arc not such uumisiakcablc paddles as those of 
Z. Edioardsi. 
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In the Indian Mnsenm is a single specimen from the Andamans: 
its cai’apace is 4< millim. long and 7 niilltm. braad. 

This species difPei-s bat little, except in the sub-quadnlateml shape 
of the thorax, from the Lihystes nitidm described nnd figured by M. A. 
MiliiC'Ed wards. 


Catoptrds, a. M. Edw. 

Caloptruif, A. Milne Edwards, Ann. Sci. Nat. Zoul. (5) Xlll. 1870, p. 82: 
Ortmann, Zool. Julirb., Syst. Vll, 1893>04, p. fi8u. 

Goniocaphyni, de Man, Archiv fur Natnrgcs. LIII. 1887, i. p. 839. 

* 

Carapace transversely e1oiigate>e11iptical, without distinction of 
regions, moderately convex in both directions. 

The extent of the fronto-orbital border is vastly less than the 
greatest breadth of the cai-npace, tho antero-laleral borders, which are 
serrated, are therefoi*e w'ell curved. Front straight, slightly notched 
in the middle line, not distinctly separated fi'om the supra*orbital 
angles, less than a third the greatest breadth of the carapace. 

Orbits shallow, their upper border entire. The antennal fiagellum, 
which is of good length, stands in the orbital hiatus. The anteqnules 
fold transversely. 

Buccal cavern, palate, and external maxillipeds as in Eucrate. 

Ghelipeds much as in Libysies, Legs as in LibysteSf except that 
the last pair, though they have the dactylus compressed and ciliated, 
are never paddle-like. 

Abdomen as in Libysies. 

Distribution : Indo-Pacific (Manritins to Samoa). 

Catoptrus really differs fi’om Libysies only in tho form of the merus 
of the external maxillipeds and of the last pair of legs, which are not 
paddle-like as they are in one species of Libysies. 

10. Catoptrm nitidus, A. M. Edw. 

Catoptms nitidus, A. Milne Edwards, Ann. Sci. Nat., Zool., (&) XIII. 1870, 
p. 82; de Man, Notes Leyden Mns. XII. 1890, p. 67 : Ortmann, Zool. Jahrb., Syst., 
VII. 1993-94, p. 687. 

Goniocaphyra truncatifronsr de Mon, Archiv far Nat. LIII. 1887, p. 380, pi. ziv. 
fig. 1, and Notes Leyden Mns. XII. 1890, p. 67. ‘ ■ 

Gmiocaphyra sp., Zehntner, Rev. Soisse Zool. II. 1894, p. 168, pi. viii. filg. 12, 

12a. 

Carapace, length less than two-thirds its breadth, perfectly smooth 
and shining except for some fine granulation near the antero-lateita) 
borders. - 
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Front about a third the gi'eatest breadth of the carapace, faintly 
notched and grooved in the middle line. 

AnterO'lateral borders cut into five teeth followed by a procnrved 
spine. 

Merns of external maxillipeds having the external angle very 
slightly produced. 

Chelipeds unequal, much longer and more massive than the legs, 
the larger one about three times the length of the carapace: they are 
smooth and unarmed, except that the anterior border of the arm is 
finely serrulate and that one of the seiTntious at either the near or far 
end (rarely at both) is enlarged to form a spine. In the smaller 
cheliped the fingers are slender hooked and finely toothed, and are 
rather longer than the slightly swollen pnlm; in the larger cheliped 
they are stouter and more coarsely toothed and are shorter than the 
swollen palm. 

Legs slender, the longest pair are hardly moi*c than twice the 
length of the carapace; the dactylus of all, though compressed, is 
slender. 

In the Indian Museum ai'e 16 specimens from off Ceylon 34 fathoms 
(besides 3 from Mauritius and 2 fi'om Samoa). 

In the largest specimen (from Mauritius) the carapace is 9'5 
millim. long and 14*5 millim. broad. The Indian specimens, though 
they include egg-laden females, are much smaller. 


PsoPHBTicus, Wood-Mason. 

Psopketicus, Wood-Mason, Admin. Rep. Marine Sarvey of India, 1800-01, p. 2(J 
(namelonly) : Alcock, Investigator Deep-Sea Bracbynra, p. 72. 

Psopheticus in several respects connects Carcinoplax and Pseudo- 
rltomhila with Eucraie^ and hence serves to emphasize the opinion of 
Miers as to the closeness of the ties that connect the three latter genera. 

As in Pseudorhomhila and Carcinoplax^ the carapace is much 
broader than long and the orbital hiatus is open. As in Pseudorhomhila^ 
the dactylus of the last pair of legs is styliform. As in Eucrate, the 
fronto-orbital border occupies almost all the breadth of the carapace. 

Carapace deepish, quadrilateral or subquadrilateral, a good deal 
broader than long, with the regions hardly defined, moderately convex 
fore and aft, flat from side to side. 

Fronto-orbital border little, if at all, less than the greatest breadth 
of the carapace, the antero-lateial borders of the carapace therefore— 
which are short—are either very slightly arched or are in the same 
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straight line with the postero>Iateral borders. Front .sqaare-cnt) straight, 
prominent, entire, not well delimited from the supra-orbital angles, a 
third the breadth of the carapace, or a little less. 

Upper border of orbit very sinuous and with a single faint short 
suture line. The antennal flagellum, which is of good length, stands 
loosely in the orbital hiatus. The anteiinules fold ti*an8vei’selj. 

Mouth and external maxillipeds as in Eucrafe. 

Ohelipeds much stouter than the legs. The legs end in a slender 
styliform dactylus, and have one or many spines on the anterior border 
of the menus. 

Tn both sexes the abdomen consists of seven separate segments, and 
in the male the third segment covers the whole width of the .sternum 
between the last pair of legs. 

Eistrihutinn : Andaman Sen. 

% 

Key to the (Indian') specie* of Psopheticus. 

T. Cacnpncc qnite qnadrilateral, the froiilo-orbital border 
being equal to the greatest breadth of the carapace; 
meropodites of legs with nnmerons spines ... ... P. stridulans. 

IT. Carapace subqnadrilateral, the fronto^orbital border 
being about tliree-foartbs its greatest breadth : mero* 
poditea of legs witli a single spine ... 

11. Psopheticus stridulans, Wood-Mason. 

Pfopheticus stridulans, Wood-Mason, Illustrations of the Zoology of the Inresti- 
gator, Crustacea, pi. v, fig. 1. (1892): Alcock, Ann. Mag, Nat. Hist., May 1894, 
p. 402 ; and Investigator Deep-Sea Braohynra, p. 7S. 

Carapace quite quadrilateral, three-fonrths as long as broad, smooth 
and polished, crossed transversely in its posterior half by a broad groove 
which is continued obliquely across the pterygostomian regions to the 
angles of the month. 

Owing to the large size of the eye and orbit, the extent of the fronto- 
orbital border is equal to the greatest breadth of the carapace. 

A thin sharp pi'ominent tooth at the outer orbital angle, and an 
obliquely-prominent spine at the junction of the antero-lateral and 
postero-lateral hordei's. 

The subocnlar and suhhepatic regions are inflated, and together 
form a granular eminence against which a strong spine on the upper 
border of the arm can be brought to play, producing a sound. Hence 
the names Psopheticus and stridulans. 

The major diameter of the reniform eye is between a sixth and a 
seventh the breadth of the carapace; though the orbit does not conceal 
the eye its edges are well and cleanly out. 



310 A. Alcook —Carcinological Fauna of India. [No. 3, 

The chelipeds in tho adalfc male aie a little more, in the adult 
female a little less, than twice the length oE the carapace, but are slightly 
shorter than the legs: they a>-e smooth and polished, as also are the legs. 
The arm has a strong npstanding claw-like tooth near the middle of its 
upper border, one or two spinules near the far end of the outer border, 
and n spinule near the far end of the inner border: the wrist has both 
the inner and the outer angles spiniform. 

The third pair of legs, which are slightly the longest of the four, 
are rather mo!e than two-and-a-half times the length of the carap.ace. 
Ill all, the anterior edge of the meropodites is armed with spines and 
the same edge of the carpopodites with spinules—these being least 
numerous and least distinct in tlie case of the first pair. 

Colours in glycerine : chelipeds aud legs rather dusky red; carapace 
dusky red behind the transverse groove—which forma a very sharply- 
defined red hand—livid red, or almost violet, in front of it; eyestalks 
almost purple, eyes pnrplisli-black. Eggs in life magenta. 

The carapace of tlie largest male is 15 millim. long and 20 millim. 
broad. 

Only known, so far, from the Andaman Sea : 2 males and a female 
from 173 fms., 2 males and a female (Types of the .species and genus) 
from l8ri-220 fms , 7 females (3 with eggs) from 185 fin.s., a male and 
4 females from 370-419 fms. 

12. Psopheticus tnsignisj n. sp. 

Carapace subquadrilateral, the antero-lateral bordei's being slightly 
arched, about three-fourths as long as broad, smooth, crossed trans¬ 
versely by two very low and indistinct ridges—one (convex forwards) 
between the lateral epibranchial spines, the other at the level of the 
post-cardiac region. The extent of the frouto-orbital border is about 
three-fourths the greatest breadth of the carapace. 

There is a bluntisli tooth at the outer orbital angle, and an ohliqnely 
prominent spine at the junction of the antero-lateral and postero-lateral 
borders,.tlie edge of the carapace between the two being granular. 

Eye small, siihglohular, its diameter being hardly a tenth the 
greatest breadth of the carapace. 

Chelipeds more than 2^ times as long as the carapace and decidedly 
longer than the legs; they are unarmed except for a small tooth or 
spinule at the outer angle of the wrist. 

The meropodites of the legs have the anterior border sharply 
grannlar, and in the case of the last three pair of legs there is a 
spine near the far end of thi.s border. The longest pair of legs are 
hardly 2^ times as long as the carapace. 
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Two speoimens, from the Gulf of Martaban, 60 and 67 fma. 

The carapace of the largest is 13 millitu. long and 19 millim. bimd. 
Colours in glycerine, reddish: in the middle of the carapace is a 
large deep-red shield wiih a milk-white edge and centre. 

This species closely connects Paophetioits with Garcinoiylax. 


PiLCMNOPiiAX, Stimpson restr. 

PilHtnnoplaiB, Stimpfton, Proo. Ac Nat. Set. Philad. 1858 ^1839) p. 93: Mien, 
CtKillenger Brachjnr.i, p. 225: Alcoefc, Inrestigator Deep Sea Brachynra, p. 74. 

Carapace depressed, flat, a little broader flian long, the regions 
very faintly indicated, Fronto-orbilal border two-thirds, or more, the 
gj'eatest breadth of the carapace : the antero-latera.l borders, which are 
toothed, are slightly arclied or oblique. Front sqnare-cut, straight, 
rather prominent, more or less confluent with the .supra-orbital angles, 
often notched or grooved in the middle line. 

Bnpra-orbital border often with two Assures. The antennal flagel¬ 
lum, which is of good length. Stands in the orbital hiatus. The 
antennnles fold transversely, or nearly so. 

Month and mouth-pai ts as in Eiicrafc, 

Chelipeds either subeqaal or unequal, much more massive than the 
legs. Legs slender, their dactyli compressed. 

The abdomen in both sexes is seveu-joiuted: in the male the 3rd 
segment covers the whole width of the sternum between the last pair 
of legs. 

Distribution: Tropical and S. Atlantic (deep sea), Arabian Sea 
(deep), Japan, Fiji. 

The species of Piluninoplax are characterized by the flat, depressed 
carapace, which i.s also comparatively narrow and, owing to the 
prominence of the perfectly straight front, is subhexagonal in shape. 

13. Pilumnoplax americana, Rathbun. 

rUumnoplaa amei’ieanm, Mnry J. Rathban, Ball. Lab. Nat. Hist. Iowa, 1898, 
p. 288, pi. vii figs. 1, 2. 

Pilumnoplax Sinclain, Aloock, Investigator Deep Sea Braobynm, p. 74, pi. Hi, 
fig. 1. 

Carapace snhquadrilatoral, much depressed, a little more than 
three-quarters as broad as long, very finely frosted, pei*fectly bare, the 
regions fairly indioated. 

Front horizontal, slightly prominent, square cut, grooved but not 
distinctly notched in the middle, more than a tbii'd the greatest breadth 
J. n. 41 
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of the carapace; ita free edge is turned vertically downwards and 
rather deeply grooved from side to side. 

The antero-lateral borders are not much more than half tlie length 
of tlie posterO'lateral: they are thin and sharp, and are out into ihreo 
teeth, of which the first is broad and bicuspid and the other two are 
acute. On the postero-lateral borders, just behind the junction with 
the antero-lateral, is a denticle. 

The eyes are small but well-formed, and arc freely movable. The 
orbits conceal the retracted eyes to dorsal view : their upper margin is 
fissured near the middle, and the lower margin is slightly excavated 
just below the outer angle: the inner angle of the lower margin is not 
prominent, though dentiform. 

The chelipods in both sexes are very unequal, the larger one being 
not quite twice as long ns the carapace; their surface, under the lens, 
is finely frosted : the inner angle of the wrist is strongly pronounced 
and is capped by a pair of acute teeth. 

Legs moderately stout, unarmed, smooth, almost hairlos.s: the 
third pair, which ai*e somewhat the longest, are about ftvo-and-a-half- 
times the length of the carapace. The dactyli are compressed-styhform. 

Colours in spirit french-grey, fingers much darker grey. 

A single female specimen, from off the Travancore coast 430 fins., 
has the carapace 13 millim. long and 16 millim. broad. 

This species is closely related to Pilnmnnplax keterocldr (Stnder) 
Miers, bat is distinguished from it by the entire and more prominent 
front, by the absence of transverse markings on the carapace, by the 
longer legs, and by the smoothness of the clielipeds and legs. 

From Pilumnoplax ahynsicola Miers, which it also closely resembles, 
it is distinguished by the smooth carapace (to the naked eye), by the 
turoed-down milled edge of the front, by the spimilo on the postero¬ 
lateral border, by the fissured upper-margin of the orbit, and by the 
double spine at the inner angle of the wrist. 

Distribution : Off Atlantic coasts of North America (Florida and 
Georgia) 440 and 70 to about 200 fms. Off Travancore coast 430 fms. 

A single specimen from the latter locality is in tlio Indian Museum 
collection. 


[Pi^ATTPiLUMNUs, Wood-Mason. 

’ Platypilvmnus, Wootl-Mason MS., Alcock, Ann. Mii". Nafc. Hist., Mny, 1S94, 
p. 401: Joarn. Asiatic Soo. Bengal, Yo). LXYll, pt. 2, 1898, p. 232: Investigator 
Deep Sea Brachynrn, p. 62. 

This genus, like so many of tlie preceding, has strong affinities with 
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ttio Xanthidm: it may" prove to beloug to that family, where I-have 
already, with reserve, placed it. . . ' 

I may here, however, state that it closely resembles PilumnDplax^ 
having a flat, depressed, slightly transverse carapace. It differs from 
PilwHtwplax in the following particnlars:— 

(1) the front is more prominent, so that the carapace is more 
decidedly hexagonal: 

(2) the fronto*orbital border is sharply serrated and the chelipeds 
and legs are profusely spiny t 

(3) the external maxillipeds do not completely close the buccal 
cavern, but leave a wide gap between their anterior margin and the edge 
of the epistome; 

(4) the dactyli of the legs are styliform. 

Distribution: Andaman Sea.] 

a 

iPlatypilmnnns gracilipeSf Wood-Mason. 

Platypilmnnus ijraeilipeB, Wood-Mason MS., Alcock, Ann. Mag. Nat. Hist., May, 
1894, p. 401: 111. Zool. Investigator, Crust., pi- ^iv. fig. 6: J A.S.fi. Vol. LXVII, 
pt. 2, 1898, p. 2S2: Investigator Deep Sea Bracliyara, p. 63. 

A desci*iption of the female (wliich is the only sex known) has 
been already given iu this Journal (he. Ci7.)]. 


Litochjba, Kinahan. 

Litochira, Kinahan, Jonru. Boy. Soc. Dublin, I. 1858, p. 121: Miers, Challenger 
Brachyura, p. 231. 

? Brachygrapsus, Kiogsloy, Proc. Ac. Nat. Soi. Pbilad. 1880 (1881) p. 203. 

Carapace and appendages in all the Indian species thickly 
tomoutoso and hairy. 

Carapace cleepish, either subquadrilateral and a good deal broader 
than long, or almost square, smooth, with little or no distinction of 
regions, flat, but declivous anteriorly. Fronto-orbital border not much 
less than, if not equal to, the greatest breadth of the carapace : antero¬ 
lateral bordei’S short and if arched at all, very slightly so, and usually, 
hut not always, with 2 or 3 teeth or spines. 

Fi’ont not well delimited from the supra-orbital angles, its free 
edge deflezed and somewhat arched, never square-cut and laminar; 
more or less distinctly hilobed. 

Upper border of orbit entire. The antennal flagellum, whieh is 
of good length, stands iu the orbital hiatus^ The autennnles lold 
la»wsvp|sely, or nearly so. 

a^^d external maxillipeds as iu JHuoratet .... 
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Ghelipeds sabequal, more massive and nsnally shorter than the 
legs. The le;;8, inolading the d’lctjrli, are compressed. 

The abdomen of the male occupies the whole width of the sternum 
between the last pair of legs : in both sexes it consists of 7 segments. 

I restrict the genus Litochira to those species which have the edge 
of the front turned down and distinctly arched as is shown in Kinahan's 
figure. These species fall into two groups, in one of which the carapace 
is a good deal broader than long, as in Kinahan’s type, while in the 
other it is neai’ly square. Perhaps tliese two gioups should be separa¬ 
ted, though 1 do not recommend this coarse. 

Distribution: S. Atlantic and ludo-Pacitic (Cape to Australia). 

Key to the Indian species of Litochira. 

1. Length of carapace about two-tbii'ds the grenteut 
breadth of the carapace and equal to the extent of the 
fronto-orbital border; the nutero-lateral borders dis¬ 
tinctly arched:— 

]. Autero-Iateral borders of the carapace %vitb three 
trancated teeth, exclusive of the orbital angle .. 

2. Autero-Iateral borders with two distinct, though 

blunt, teeth ... 

S. Antero-luterul borders with hardly auy trace of 

lobulation—almost eutire . 

11. Carapace more nearly square, tbc fronto-orbital border 
almost equal to its greatest breadth, so that tlie antero¬ 
lateral borders are almost iu the same straight line 
with the posteru-luteral borders or a very little 
curved 

1. Autero-Iateral borders with two spiuos aud one 
at the orbital augle : logs unarmed. 

3. Antero-latoral borders with two spiucs: uo spine 

at the orbital angle ; meropodites of the legs 
with some spines . 

14. Litochira integra (Miers). 

Carcinoplax iutegra, Miers, Zool. H. 31. S. Alert, p. 613, pi. xlviii. fig. C : 
do Man, Jonrn. Linn. Soo., Zool., XXII, 1887-88, p. 93. 

Length of tbe carapace about two-thirds its breadth and oqual to 
the extent of the fronto-orbital border. 

Autero-Iateral borders arched, without spines, though when com¬ 
pletely denuded they are gi’auulai* and show faint but quite distinguish¬ 
able traces of division in to two lobules besides the orbital angle. 

Ghelipeds less than twice tbe length of the carapace and shorter 
than the legs, unarmed except for an indistinct blnnt tooth near the 


L. angustij'i'OHi; 
L. setona. 

Tt, in*egra. 

L, Jieuuinontn. 

L, (luadt'ispiiiosa. 
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&r end of the upper border of the arm : inner angle of wriet deni»form. 
Legs unarmed. 

A single female from Mergui; its caitipace is 6 millim. long and 
9 millim. broad. 


15. Litochira Betosa, (A. M. Edw.). 

Carcinoplaa aelosa, A. MilnQ Edwards, Nour. Arcliiv. da Hus. IX. 1873, p. 267, 
pi. xii. fig. 2: de Man, Archiv f. Natorges. LIU. 1887, i. p. 349, and Jonm. Linn. 
Boo., Zool., XXII. 1887-88, p. 03. 

The only essential difference between this species and the preceding 
is that the carapace here is a little more depressed and that the pntero* 
lateral bordero are cut into 2 blunt teeth besides the.blnnt orbital angle. 
The size is about the same. 

In the Indian Museum are 16 specimens, from the Andamans and 
Mergui. 


16. Litochira angttsHfrons, n. sp. 

Carapace, length a little moro than two-thirds the breadth. Fronto> 
orbital border nearly five-ninths the breadth of the carapace in extent. 
Antero-lateral borders arched, cut into 4 teeth (including the outer 
orbital angle) the edges and dorsal surface of which are granular: the 
firat 3 teeth are sharply truncated, the fourth is subacute. 

Chelipeds, in the adult male, nearly twice the length of the caiupace 
and hardly shorter than the legs; in the female much less than,twice 
the length of the carapace and maikedly shorter than the legs. There 
is a lobule near the far end of the upper border of the arm, and the 
inner angle of the wrist is subacute. 

Two specimens, from Bombay and Karachi. The carapace of the 
larger is 13 millim. long and 18 millim. broad. 

This species appears to bo closely related to Pilunmo^ax ciUaius 
Stimpson. 


17. Litochira Beaumontii, n. sp. 

Carapace, length more than two-thirds the greatest breadth, nestrJty 
square. The extent of the fronto-orbital border is hardly less thiau the 
breadth of the carapace. The antero-lateral boi’ders are hardly arched 
and are armed with 3 sharp spinules—including one at the outer orbital 
angle. 

The chelipeds are much shorter than the lege .and, like them, are 
unarmed, except that the inner angle of the wria^ is dentiform. The 
longest (pcuultimato) pair of legs are more than 2| times as l(nig as the 
carapace. 
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In the Indian Maseum are 4 specimens, fitmi tlie Andamans and 
from off Ceylon 34 fms. The campaco of the type specimen is 5 miillm. 
tong and 7 millim. broad. 

Colour in spirit, uniform yellow. 

18. Ltioehira quadrispivosat Zehiituer. 

Litochira quadri^inoeat Zehiituer, Rev. Suisse de Zool. 11. 1894, p. I7l, pi viii. 
figs. 11,11b. 

Differs from L. Beaumuutti in the followintr particulars only:— 

(1) the carapace is still more nearly square : 

(2) there are 2 spiues on the antero-lateral borders but none at the 
outer orbital angles : 

(3} the inner border of the ischium and arm of the cUelipeds is 
serrated, and the meropodites of the legs are armed with spiues. 

(4) the colouration is yellow, with a large purplish-brown horse¬ 
shoe behind the front, and with siuuous markings -of the same colour on 
the lateral subfrontal and suborbital regions of the carapace: the 
greater part of the antennal flagella is of the same purplish-brown 
colour. 

In the Indian Museum is a single specimen from the Audamaps : 
the cartipace is 4 miUim. long and 5 millim. broad. 

Subfamily ii. GONOPLACiN£. 

19. Gonopulx, Xicach. 

Oanoplax, Loacl), Trans. Linu. Soc. XT. 1815, pp. 309, 833, and Malao. Fud. 
Brit-: Desmarest, Cousid. Gen. Crust, p. 124, and Diet. Soi. Nat. XXYIXI. p. SMd: 
De Haan, Faun. Japan. Crust., p. 19: Milne Ndwtiards, UisL. Nat. Crust. 11. 6p, and 
Ann. Soi. Nat. Znol. (3) XV111. 1852, p. 162 ; Dana, U. S. Expl. Exp. Crust. j>t. .l. 
p. 310: Bell, Brit. Stalk-eyed Crust, p. 129: Heller, Crust. Siidl. Eurup. p. 102 : 
Hiers, Challenger Brachyura, p. 245. 

Bhomhilia, Lamarck (part), Hist. Nat. Anini. sans Vert. (2) V. p. 466; LatrelMo, 
Encyo. Method. X. p. 292. 

Carapace subquadrilateral, with the aiiioro-lateral angles acute and 
Ike lateral borders posteriorly convergent, a good deal btoA<<^P'tbau 
tong, moderately convex, the regions but faintly indicated. 

The front and orbits occupy the whole auteiior border of the 
earapace: ttie frent is square out, iami&ai*, and obliqu^y d^exed, aod 
takes up between a third and a fourth of the anterior border of 41 mi 
icarapaoe, the rest being taken up by the trench-like oHdts. 

Eyestatks long and slender: the anteunules fold quite transvera^f 
Imneath freed:: the antenafle have a 811014 basal jmntand a aluader 
of good length, standing in the orbital hiatus. . - ^ 
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The buccal cavern is square and is well se^iarated from the pro¬ 
minent epistome: the efferent bratichial channels are not well defined. 
The external maxillipeds completely close the bnccal cavern: their 
merus is square and carries the Sagellum at the anteix>'internal angle, 

Ghelipeds in both sexes much more massive, and in the male very 
much longer, than the legs, which are long and-slender. 

The abdomen in both sexes consists of 7 separate segments : in the 
male the 3i'd segment nearly bnt not qnite covers the sternum between 
the last pair of legs. 

Distribution: North-Eastern Atlantic coasts, Mediterranean basin ; 
Persian Gulf ; East Indian Archipelago. 

In the Indian Mnsenm there is a young feronl§, lately received by 
myself from the Peman Gulf, of a species of Qomplax. Apart from 
the shortness of the chelipeds it differs from G. angnlafa^ of which we 
have sevei’al good specimens from Europe, only in wanting the terminal 
spine to the nppei* border of the meropodites of the legs. 

Subfamilies iii. & iv. RhizopinjE & HEXA(’ODrN.f:. 

Key to the Indian Genera. 

A. Four pairs of legs, besides the chelipeds [Rhizopinai) : — 

I. The antennulary flagella can he completely retracted 
within the antennulary fossae :— 

1. The epistome is of good length fore and aft, it 
is not in any way confused with the palate bnt 
is commonly prominent and almost vertical:— 

i. Eyes well formed, rarely defleient in 
pigment:— 

a. Eyes in all respects perfect: front 

straight, entire, from two-fifths 
to half the greatest breadth of 
the carapace: merus of the exter¬ 
nal maxillipeds nearly square. Notoktx. 

b. Eyes either qnite perfect or defl- 
-cieat in pigment: front slightly 
curved and notched in the middle, 
about a third the greatest breadth 
of the carapace: antero-extemal 
angle of the merus of the exter¬ 
nal maxillipeds much produced... Cxsatopcax, 

ii. Eyes obsolete or nearly so 

a. Carapace mueh broader than 
long, the postero-lateral borders 
parallel .. TvPHtCCAJlcJNrB. 

h. Carapace a little broader than 
long, the postero-lateral borders 
anterioriy-ootavergent ... 3CxiraiI>iltffAXlfOi>R9. 
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S. The epistnme is short, sunken, and not boldlf 
separated from the palate 

i. Eyes minate, orbits concealed beneath 

the anterior border of the carapace: 
merus of external inaxillipeds with a 
sharp antero-external angle .. 

ii. Eyes obsolete or nearly so, orbits visible 

from above: antero>external angle of 
merns of external maxillipeds ronndod 
off . 

II. The basal joint of the antennnles completely fills its 
fossa, into which the flagellum cannot tbereforo be 
retracted 

1. Eyes small, but perfect: outer border of moriw 

of external maxillipeds almost straight . 

2. Eyes redoced to a speok of pigment: outer 

border of merns of external maxillipeds with a 
strongly convex bulge ontwards . 

B. Only three pairs of legs besides the ehelipeds, tlie last 
pair of other crabs not being represented even by a rndi* 
meat. The vaaa efferentta of the male open on the 4tb 
sternal segment {HeaapoAinsv) . 

Subfamily iii. RHizopiNiE, Stimps. 

Notohyx, a. M. Edw. 

Notonyx, A. Milne Edwards, Nonv. Arcliiv. dn Mns. IX. 1S73, p, 268: Miers, 
Challenger Brnchyura, p. 235. 

Carapace deepish, subqundrilafceral with the antetx>*latera1 angles 
rounded off, broader than long, perfectly nude smooth and polished, 
without any indication of regions, convex fore and aft and anteriorly 
declivous. 

Fronto'orbital border a good deal more than three-fourths the 
greatest breadth of the carapace: antero-lateral borders short, entire, 
curved. Front straight, sublaminar, from two-fifths to half the breadth 
of the carapace. 

Eyes small but well developed, the eyestalks movable, obpiriform: 
orbits in the usual marginal position. The antennnles fold transversely 
in well formed pits. Basal antenna-joint short; the flagellum, which is 
of fair length, stands in the orbital hiatus. 

Epistome well formed, nearly vertical: bnocal cavern a little wider 
in front than behind. A slight hiatus between the external maxillipeds, 
the merns of which appendages is square and carries the flagellum at 
the antero-intemal angle. 

Chelipeds saboqual, or a little unequal, smooth and polished, much 
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more massive and bat little shorter than the legB: palm short and rathe? 
deep, with the lower border sharply carinate. 

Logs smooth, unarmed, with a very few scattered lank haira; 
dactyli styliform. 

The abdomen in both sexes consists of 7 separate segments and does 
not nearly conceal the sternum between the last pair of legs. 

Distribution: lhdo>Pacific, from Fiji to the Persian Gulf. 

Key to the Indian ffecies of Notonyx. 

I. Cnmpaoe, length about tliree-foartha the breadth : merns 
of external masillipodB about oe long as the ischium 

II. Carapace, length about five-sixths the breadth : merns of 
external maxillipeda mnch shorter than the ischium * ... 

20. Notonyx nitidus, A. M. Edw, 

Kotonyx nitidus, A. Milne Edwards, Nouv. Archiv. du Mus. IX, 1873, p. 269, 
pi. xii. fig. 3 : Miers, Challenger Brocbyura, p. 236. 

Carapace, length a little more than three-fourths the greatest 
breadth. Front between a third and two-fifths the breadth of the 
carapace. Orbits elongate. Merns of the external maxillipeds as long 
ns the ischium. 

A small denticle near the for end of the upper border of the arm : 
inner angle of wrist pronounced, but not acute. 

Legs with some scattered hairs along the edges, the 3rd pair, 
which are slightly the longest, are about times the length of the 
carapace and nearly half again as long as the chelipeds. 

In the Indian Museum is a single specimen from the Persian Gulf: 
its carapace is 8'5 millim. long and 11 millim. broad. 

21. Notonyx vitreus, n. sp. 

Carapace, length about five-sixths the greatest breadth, rather 
tnmid. Front nearly half the breadth of the carapace. Mcrus of the 
external maxillipeds shorter than the iscliium. 

No denticle on the arm: inner angle of wrist blunt. Legs with 
hardly any hairs, otherwise resembling those of N. nitidus. 

In the Indian Museum is a single specimen from the Andaman 
Sea, 53 fathoms: its carapace is 5 millim. long and 6 millim. broad. 

Cecatoplax, Stimpson. 

Ceratoplax, Stimpson, Proc. Ac. Nat. Sci. Fhilad. 1838, p. 96: Miers, Challenger 
Brachyura, p. 233. 

Carapace deep, snbqnadnlateral with the antero-lateral angles 
jxmnded off, a good deal broader than long, the regions very indistinctly 
J. II. 42 


K. nitidufi. 
N. vitrevs. 
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and incompletely indicated, strongly convex fore and aft and anteriorly 
declivous. 

Fronto-orbital border about two-thirds the greatest breadth of the 
carapace: antero-lateral borders sharp, entire, curved: postero>latera1 
borders parallel. 

Front about a third the greatest breadth of the campace, its free 
edge slightly arched, notched in the middle line. 

The orbits are in the usual position and the eyestalks are immov¬ 
ably fixed in them, but the eyes* are fairly well formed, though they 
may be deficient in pigment. The antennules fold transversely in 
proper pits. The basal autcuna-joint is short: the flagellum, which is 
of good length, stands in the orbital hiatus. 

Epistome well formed and prominent: buccal cavern quadrilateral, 
slightly increasing in breadth from behind forwards, almost completely 
closed by the external maxillipeds, the merns of which has the antero- 
cxlernal augle much produced and carries the flagellum at the antero- 
iiitemal angle. 

Chelipeds subeqnal, more massive but decidedly shorter than the 
legs; the palm short, deep, and compressed. 

Legs slender, unarmed, the 3rd pair the longest: dactyli styliform. 

The abdomen in both sexes consists of 7 separate segments and 
does not nearly occupy the space between the last pair of legs. 

Distribution: Indo-Pacific from the Bay of Bengal to Ecuador. 

Key to the Indian species of Ceratoplax. 

I. Surface of carapace nude, eyes well pigmented : outer 

surface of palm polished and nearly smooth. C. ciliata. 

IT. Surface of carapace tomentose, eyes deficient in pigment: 
rows of vesiculous granules on the outer surface of the 
palm ... ... ... ... ... ... ... 0. hispittu. 

22. Ceratoplax ciliata^ Stimpson. 

Ceratoplax ciliatWf Stimpson, Proc. Ac. Nat. Sci. Pliilad. 1858, p. 9G: A. O. 
Walker, Journ. Linn. Soc., Zool., XX. 1890, p. 110. 

Ceratoplax eiliata, Miers, Challenger Brachyura, p. 234, pl.xiz. fig. 3: Cano, 
Boll. Soc. Nat. Napol. III. 1869, p. 229. 

Carapace, chelipeds and legs rather scantily fringed with hairs, but 
with a nude surface. 

Carapace, length a little more than three-fourths the greatest 
breadth, sparsely punctate, the regions not distinguishable. Front 
about a third the greatest breadth of the carapace, its free edge slightly 
arched and notclied in the middle line. Eyes well pigmented. Cheli¬ 
peds decidedly shorter than the logs: inner angle of wrist sharp, btlt 
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not produced: outer surface of palm smootb and polished, except for a 
few depi'essed granules inferiorly. Third pair of legs not twice the 
length of tbe carapace. 

In the Indian Museum is a single specimen from the Andaman Sea, 
53 fms. 


23. Ceratoplax hispida, u, sp. 

Carapace, chelipeds and legs with a tomentose surface, and fringed 
with longer silky hairs. 

Carapace, length a little less than three-fourths the breadth, when 
denuded its regions (and three gastric subregions) are just distinguish¬ 
able, and its surface is pitted and its lateral margihs granular. Front 
a little more than a third the greatest breadth of the carapace, its free 
edge decidedly arched and notched in the middle line. Eyes very 
deficient in pigment. Chelipeds (in the female—male unknown) much 
shorter than the legs: inner angle of wrist sharply dentiform; outer 
surface of palm with numerous rows of vesiculous granules. Third 
pair of legs two-and-a-half times the length of the caiapace. 

In the Indian Museum is a single specimen from Palk Straits: its 
carapace is 9 millim. long and 13 millim. broad. 

Typulocarcincs, Stimpson. 

Typhlocareinus, Stimpson, Proc. Ac. Nat. Sci. Philad. 1858, p. 95. 

Carapace as in Ceratoplax. Fronto-orbital border about half the 
greatest breadth of the carapace. Front less than a fouiih the breadth 
of the carapace, more or less distinctly bilobed. Antero-lateral borders 
well curved, often etnarginate in places; postcro-lateral borders- 
parallel. 

Orbits in the usual position, completely filled by the immovable 
eye-stalks: eyes obsolete, or nearly so. The antennuJos fold nearly 
transversely, in proper pits. Basal autonua-joint short; the fiagellnm, 
which is short, stands in the orbital hiatus. 

Epistome well formed and prominent; buccal cavern completely, 
or almost completely, closed by the external maxillipeds, the flagellum 
of which articulates with tbe autero-internal angle of the merus; the 
outer angle of tbe merus not produced. 

Chelipeds subequal or unequal, much more massive than the legs 
from which they do not much differ in length: palm short deep and 
compressed, with sharp upper and lower borders. 

Legs slender, unarmed, the 3rd pair slightly the ^longest: dactyli 
styliforni. 



332 A. Alooolt—Carcinological Fauna of India, [Ifo. 8y 

The abdomen in both sexes consists of 7 separate segments and 
does not nearly occupy all the sternum between the last pair of legs. 

Disinhution: lndo>Paci£c, fi*om the Persian Gulf to Hongkong. 

From Bhieopa^ of which we possess specimens from Hongkong, this 
genus differs only in having the eyes obsolete and the extcimal maxilli> 
peds more closely opposed to each other. It may well be doubted 
whether these differences are of generic value. 

Key to the Indian species of Typhlocarcinus. 

I. AntcrO’Iateral borders with 2 or 3 emarginations 

1. Baccal cavern decreasing in size from behind for¬ 

wards : anfcero-ezternal angle of morns of external 
maxillipeds obsolete and rounded off ... ... ... T, nudue. 

2. Boocal cavern quite square: antero-external angle of 

merus of external maxillipeds sharp. T. villosuis, 

II. Antoro-lateral borders of carapace entire: baccal cavern 

quite square ... ... ... ... ... ... ... T. riihidus. 

24. Typhlocarcinus nudus, Stimpson. 

Typhlocarcinus nvdm, Stimpson, Froo. Ac. Nat. Sci. Fhilad. 1858, p. 9G. 

Carapace much transverae, its length only about five-eighths its 

greatest breadth, its surface smooth and bare, the i-egions hardly 
distinguishable. The posterior part of the antero-lateral border bas 
two or three obscure notches. 

The front, which is about a fifth the greatest breadth of the 
carapace, is grooved in tbe middle line—almost bilobed. Orbits broadly 
oval, almost subcircular. 

Buccal cavern considerably decreasing in breadth from behind 
forwards : merus of the cxtei-nal maxillipeds with the antero-external 
angle obsolete and rounded off; the exognath very narrow. 

Ghelipeds and legs smooth, with only a few scant liairs on the 
margin. Cbclipeds, in the male about twice tbe length of tbe cai'apace, 
a little longer than any of the legs: inner angle of wrist sharp, but 
not produced: palms unequal, smooth and polished, the upper border 
smooth and crest-like, the lower border with a distinct moulding. 

In the Indian Museum are 25 specimens, from Karachi and the 
Mekr&n coast, Madras coast and Sandheads, and the Andamans. 

In this species a tiny speck of pigment denotes an eye. 

25. Typhlocarcinus villvsusf Stimpson. 

Typhlocarcinus villosue, Stimpson, Proc. Ac. Nat. Sci. Flulad. 1858, p. 96 

Miere, F. Z. S., 1879, pp. 20, 40: Walker, Journ. Linn. Boo. Zool. XX. 1890, p. 110, 
pi. ix. figs. 6-8: Ortmann, Zool. Jabrb. Syst. Yll. 1893-94, p, 689. 

Carapace and appendages eveiy where covered with velvet. Carapace 
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aboTil tlii^e-foui'ths as long as broad, its greatest breadth aeross the 
middle: when denuded it is granular iu places and the regions ara 
hardly distinguishable. Three blunt granular teeth on the laieral 
borders, two of which are atitero>lateral, the third being postero-latei’al. 

Front between a fourth and a fifth the breadth of the cmapaccv 
hilobed; orbits piriform. 

Buccal oaTem quite square: antero-external angle of mems of 
external maxillipeds well marked but not produced, the exognath norasal. 

Chelipeds about twice as long as the carapace, and nearly the same 
lengtli as the 3rd (longest) pair of legs, their outer surface, especially 
that of the palm, is granular: inner angle of the wrist produced, denti* 
foi'm. The legs are fringed with coai'sish hairs. 

In the Indian Museum, besides a specimen frenn Hongkmig, are 
6 from Tarions parts of the coast of the Bay of Bengal. 

The carapace of the best specimen is G millim. long and 8 millim. 
broad. 

In this species also thero is a tiny speck of pigment for an eye. 

26. Typhlocarcinus ruhidust n. sp. 

Carapace perfectly smooth and nude, except for n few hairs on the 
anterior and antero-latcral margins, its length a little over three^fifths 
its breadth, the regions hardly distinguishable, though the epibranchial 
regions have a decided dorsal bulge. 

The antero-lateral holders, which, like the postero-lateral are blunt 
and granular, are quite entii*e. 

Front about a fifth the breadth of the carapace, hilobed, the median 
groove very deep. Orbits pirifoi-m. Buccal cavern and external 
maxillipeds ns in T. villosns. 

Chelipeds and legs rather bahy, but there is always a large smooth 
bare space on the outer* surface of the wrist and palm. Chelipeds about 
as long as the longest legs, less than twice the length of the carapace: 
inner angle of wrist produced, dentiform: below and above the bare 
patch on the wrist and hand the surface, when denuded, is granular. 

The colour is a rich ruddy brown. 

In the Indian Museum are 18 specimens from the Bay of Bengid, 
20 to 65 fms. 

The largest specimen has the carapace nearly 7 millim. Icmg and 
K) millim. broad, but there are egg>laden females smaller than this. 

There is no pigment speck to represent an eye in this species. 

XsNOFUTHALMODES, Bichters. 

Xeu(^ht}ialmode», Uicliters, in lldbina Meeresf. Maurit. p. 165,1880. 

Carapace rudely semicircular in outline, the jiQetedor border being 
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the longest-, and the po8tero>lateral boxders being anteriorlj>convergent 
to form a common curve with the wrell-arched anterior and antero- 
lalciul borders: it is but little broader than long, is convex fore and aft 
and strongly declivous anteriorly, and shows the regions indistinctly 
and incompletely. 

Fronto-orbital border less than half, front less than a fifth, the 
greatest breadth of the carapace, the front being prominent and 
bilobed. 

Orbits in the usual position, completely filled by the immovable 
eye-stalks : eyes obsolete. The autennules are small, and fold obliquely 
rather than transversely in pioper pits. Basal antenna-joint short; the 
fiagellum, which also is short, stands in the orbital hiatus. 

Epistome and mouth parts, as also the abdomen, as in Typhlocar* 
cinu$. 

Chelipeds a little unequal, much moi*e massive and rather longer 
than the legs, of which the 3rd pair is slightly the longest. Palm short 
deep and compressed, with sharp edges. 

Legs slender, unarmed: dactyli styliform. 

Distribution : Indian Ocean, from Mauritius and the Red Sea to 
the Andamans. 

This genus differs from Typhlocarcinus in having the carapace 
more elongate and more semicircular in outline, the front more pro¬ 
minent and narrower, and the autennules moie ci'amped in consequence. 

27. XenopthaJmodes inoehii, Richters. 

Xenophthalmodes moeiii, Riclxtcra, in Mubius, Mceresf. Manrit. p. 155, pi. xvi. 
fig. 29 and pi. zvii. figs. 1-5 1860 : Miers, P. Z. S. 1884, pp. 10, 13 : de Man, Notes 
Leyden Mns. XII. 1890, p. 68, pi. iii. fig. 5. 

The cai'apace has rather a lop-sided look and is pi’actically smooth, 
except for two rather deep semilunar impressions that incompletely 
separate the gastro-cardiac from the epibranchial regions : its surface 
is bai*e, but its free edges, like the edges of the chelipeds and legs, are 
thickly fringed with longisb silky hairs : its length is about five-sixths 
the greatest breadth, which is quite posterior. Front very decidedly 
bilobed. Orbits oval. Buccal cavern very slightly deci’ensing in 
breadth anteriorly : the merus of the cxteimal maxillipeds has the 
autero-external angle rounded off. 

Chelipeds in the male a little longer than the legs, and with the 
hands decidedly unequal: the inner augle of the wrist is acuminate: 
the upper edge of the palm is sharp and crest-like, the lower edge has 
a low granular crest or moulding, the surface of the palm is smooth 
and polished. The larger cheliped, measured along its convexities, is 
about twice the length of the carapace. 
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la the Iiidiaa Maseum are 13 specimens, from the Feraian Galf, 
Malabar coast, Coromandel coast, Gulf of Martaban, and the Andamans. 
The carapace of the largest specimen is 10 millim. long and 12 millim. 
broad. 

In one very young specimen the eye is represented by a tiny speck 
of pigment, as shown in do Man’s figure, but in large specimens there 
is no trace of this speck. 

SCAI.OPIDIA, Stimpson. 

Scalopidia, Stimpson, Proc. Ao. Nat. Sci. Philad. 1858, p, 95 : Miers, Cliallmger 
Brachynra p. 223. 

Hypophthalmus, Uichtors, Abh. Seuck. Nat. Ges. Frankfurt, XII. 1881, p. 429. 

I* 

Carapace of but moderate depth, moderately convex fox’e and aft 
nnd but moderately declivous anteriorly : it is a good deal broader than 
long and inclines somewhat to a semicircular outline, the gi*eatest 
breadth being quite po.sterior, the postero-lateral borders being anteriorly 
convergent, and the autero-lateral borders being nicely curved : the 
regions are distinctly mapped out by fine grooves. 

Fronto-orbital border about two-fifths, front about a fourth Ihe 
greatest breadth of the carapace; front rather obscurely bilobed, antero¬ 
lateral borders acute. 

Eyes minute, eyestalks fixed in small orbits which lie entirely 
beneath the anterior border of the carapace. The aiitennules fold 
transversely in shallow and rather inadequate pits. Basal antenna-joint 
short; the flagellum, which is of moderate lengfth, stands quite clear of 
the orbital hiatus. 

Epistome sunken, not well demarcated from the edge of the buccal 
cavern : the latter is squarish and broader in front than behind. There 
is a considerable gap between the external maxilHpeds, the merus of 
which is square and has a sharp antero-external angle and carries the 
flagellum at the antero-internal angle. 

Ghelipeds a little unequal, much shorter and not much more massive 
(except as regards the larger palm) than the third pair of legs: palm 
short and compressed, with sharp edges. 

The legs have the merus broadened, especially in the case of the 
2nd and 3rd pair: the 3rd pair is considerably the longest. 

The abdomen consists of 7 separate segments, and does not nearly 
occupy all the sternum between the last pair of legs. 

Distribution: Indo-Pacifio, from Madagascar to China. 

28. Scalopidia spinosipes, Stimpson. 

Scalopidia spinosipes, Stimpson, Proo. Ac. Nat. Sci. Philad. 1858, p. 96: 
3. B. Henderson, Trans. Linn. Soc., Zool., (2) Y. 1893, p. 879. 

Carapace and appendages downy. Carapace, length about two- 
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ibirds the greatest breadth, its sarEace closely punctate: all the regions 
are quite plainly dedned by grooves, which also sabdivide the gastric 
into three subregions, and the epibranchial into two—an anterior and 
a posterior; and the cardiac region has a distinct bulge. The sharp* 
out antero-lateral borders are, like the anterior border, very finely 
serrated, and are marked off from the blunt postero-lateral borders by a 
minute spine. 

The larger cheliped is barely half again as long as the carapace : 
both chelipeds have the lower edge of the arm finely serrated, have a 
spinnle near the far end of the upper border of the arm and one at tho 
outer angle of the wiist, and have the inner angle of the wrist strongly 
dentiform. 

The legs have their edges, except in the case of the dactyli, closely 
and evenly spinulate, but there is a tendency for the spines to fail on 
the posterior edge of the carpus and propodite. The 3rd pair, which 
are considerably the longest, are much more than 2^ times the length 
of the carapace. The legs increase remarkably in length from the 1st 
to the 3rd, and the 4tli are about the same length as the first. Tho 
dactyli are sharp, sttong, styliform and ciliated: those of the last pair 
are curve<l, those of the other pairs are straight. 

Henderson records this species from the Gulf of Martaban: tho 
only s|>ecimons in the Indian Museum are from Hongkong. 

29. Ttphloc ARC INODES, n. gen. 

Apparently one of the links between Typhlocarcinus and its allies 
on the one hand and Scalopidia on the other. 

Carapace moderately deep, shaped much as in TyphlocarcinuSt but 
slightly raoi-e elongate, tho free edges hairy. Fronto-orbital border 
about three-fifths, front about a third, the greatest breadth of the 
carapace: front prominent, its free edge convex and entire. 

Orbits in the normal position, narrow, button-hole shaped; eye- 
stalks tapeiing, immovable; eyes obsolete or nearly so. Antennuha 
cramped^ folding very obliquely—nearly hnyitudinally —in proper pits. 
Antennal penduncle small and cramped, the fisgellum standing in the 
orbital hiatus. 

Epistonie sunken, linear : buccal cavern square, its anterior angles, 
like the antero-external angles of the merus of the external maxillipeds, 
rounded off: the exteimal maxillipeds completely close the buccal 
cavern and have the flagellum articulated to the antero-internal angle 
of the merus. 

The abdomen does not nearly occupy all the space between the last 
pair of legs. 
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The above diagnosis is framed on a broken specimen, without 
chelipeds or legs, in the Indian Museum. In the form of the front and 
shape of the carapace this specimen has a strong resemblance to the 
Typhlomrctnus integrifrons desorihed and figured by Miers in Ann. Mag. 
Nat. Hi.st. (5) VIIT. 1881, p. 260, pi. xiv. fig. 1. Miers himself was 
doubtful about referring bis species to Typhlocareinus. 

Our specimen is too much damaged to furnish a useful specific 
diagnosis. 

Hephthopelta, Alcock. 

Hi’phthopeUa, Alcock, Invostigntor Deep Sea Brnchynrn, p. 76. 

Carapace very deep, inflated, rudely semicircular, about as long ns 
broad, convex fore and aft and vertically deflexed anteriorly, all its 
borders entire and all, except the posterior, tumid, the cardiac and 
bi’anchial regions well tlelimited. 

Front considorablj’ less than a third the greatest breadth of the 
cai*npace, bilobed, vertically deflexed ■ the whole extent of the fronto- 
orbital border is more than half the greatest breadth of the carapace. 

Oi’bits small, shallow, exc.avated in the vertically-deflexed anterior 
border of the carapace, not concealing the e 3 ’es. Though the e 5 'es arc 
small and their stalks immovahl}’’ fixed, they are ivell formed, tcell 
defined and well pigmented. 

The antenmilary fossse are completely filled by the basal antennulary 
joint, to the exclusion of the fiagella. 

The basal antenna-joint is small, slender, and does not nearly reach 
the front; the flagellum, which arises in the orbital hiatus, is hardly 
longer than the orbit. 

The epistome is of considerable width fore and aft and, though 
sunken, is well defined from the palate. Tlie buccal cavern is square, 
though very slightly narrower in front than behind : the excurrent 
branchial canals are well defined. The external maxillipeds, which 
completely cover the buccal cavern, have the raerus shorter and slightly 
narrower than the ischium and somewhat oval in shape, and the palp 
jointed to the antero-iritcrnal angle of the merus and of good size. 

The legs arc all long and slender and end in a slender dactylus: 
tho third pair are slightly the longest. 

The chelipeds are lost in the single specimen obtained, wbioh is a 
female. 

30. Hephthopelia Ingubris, Alcock. 

Hephihopelta bigulris, Alcock, Iiivestigator Deep Sea Brachynrn, p. 77. pi. iv, fig. 2. 

Carapace as long as broad, rongbly semicircular or semiglobose, of 
thin texture, its surface very finely frosted and somewhat pubescent. 

II. 43 
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The froiito orbital region is vertically deflexed and almost invisible 
in a dorsal view. 

Epibranebial and cardiac regions tumid, circumscribed by deepisli 
grooves. 

Legs sobcylindrical, with a finely frosted and pubescent surface: 
the third pair, which are slightly the longest, are about 2f times the 
length of the carapace: the posterior (lower) boi'der of the merus of the 
first two pairs is spinulose. 

Colours in spirit, light yellow, eyes black. 

A single female, without chelipeds, from the Andaman Sea, 490 fms. 
The carapace is 8 millim. long, and the same in breadth. 

Camatopsis, Alcock. 

Camniopsi^, Alcook, Investigator Deep Sea Brncliynra, p. 75. 

Carapace deep, rudely sub-scmicircnlar, hardly broader than long, 
strongly convex fore and aft and declivous anteriorlj': its antero-lnteral 
borders short sharp and entire, its postero-lnteral borders long sharpish 
and slightly convergent anteriorly: its only markings are two longitudi¬ 
nal grooves hardly visible on the nndenuded carapace, that mark off the 
epibranchial regions. 

Front considerably less than a fourth the grcate.st breadth of the 
carapace, obscurely bilobed ; the whole fronto-orbital border is about 
half the gieatest breadth of the carapace. 

Orbits large, deep, and norraall}’^ cut in the anterior border of the 
carapace: eye.stalks lai’go, tumid, conical, almost immovably fixed in the 
orbits : eyes reduced to a speck of pigment placed on the under surface 
of the tip of their stalks. 

Antoniiulary fossa? small, and filled entirely by the basal antennulary 
joint, to the complete eyclnsion of the large fagellnm. 

The small basal antenna-joint is wedged in between and beneath 
the eyestalk and antennnle, the second joint liardly roaches to the 
front, the flagellum is large and considerably longer than the orbit. 

The epistome is of considerable width fore nnd aft, especially nt 
its middle, and though sunken, i.s well separated from the palate. The 
buccal cavern is square, though rather broader in front than behind, 
.and is almost entirely covered by the external raaxillipeds. These have 
the menat as long as, and maricediy broader than the uclilnm, oiving to the 
strongly convex bulge of the outer border of the merits : the palp, which is 
of good size, is jointed to the nntoro-iiiternal angle of the merus. 

The chelipeds are moderately massive and in the male the hand.s 
ar*e unequal. The arm is short and trigonal, the wrist rather long 
narrow and crooked. 
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Lcgg sufi&ciently long and stout, the penultimate pair being the 
longest; their dactyli are sharply trigonal and elegantly plumose: the 
last pair have the dactylus slightly curved and compressed. 

The abdomen of the male, •which is four-jointed, does not nearly 
fill the space between the last pair of legs. 

Between the 4th and 5th segments of the sternum, in the male, is 
in'tercalated a long narrow plate that covers the external genital ducts. 

31. Camatopais ruhida, Alcock and Anderson. 

Gamaiopsis rubida^ Alcock and Anderson, Ann. Mag. Nat. Hist. Jan. 1899, 
p. 13; Alcock, Investigator Deep Sea Brachynra, p. 76, pi. iv. fig. 3. 

Carapace very finely granular when denuded of the short velvet 
that covers it and all parts of the body and appendages. The narrow 
front and the antero-lateml borders form a semicircular curve: the 
postero-latoral borders *Jfvre nnteriox’ly convergent, the greatest breadth 
of the carapace being between the bases of the penultimate pair of 
legs. The tumid anterior (true inner) borders of the eyestalks bulge 
beyond the orbital concavities of the anterior border of the carapace. 

The efferent branchial canals cause an angular bulging or carina- 
tion of the pterygostomian regions. 

The chelipeds are unequal in the male (female unknowui), the 
longer one being about I 4 times the length of the cat apace. They ai’c 
unarmed. In the larger hand tho fingers meet only at tip and are 
finely toothed in the distal half only, being rather deeply notched in 
the basal half, while on the inner smface of the movable finger is a 
curious truncated spine. In the smaller band the fingers meet through¬ 
out their extent and only the immovable finger is distinctly toothed, 
one or two of its teeth being enlarged. 

The first and last pair of legs are about 1 5 times, the second and 
third pair are about twice, the length of the carapace. In the last 
pair of legs the terminal joints aro more strongly ciliated, and tho 
dactylus is slightly curved and compressed as for swimming. 

Colours in spirit rich chocolate brown. Animal entirely covered 
with velvet. 

Three males from the Andaman Sea, 194 fathoms. The carapace 
of the largest is 9 milliin. long and 10 millim. broad. 

Subfamily iv. Hexapodihj:, Miers. 

Lambdopuallus, nov. gen. 

Near llcxapiia, De Haaii, from which it chiefly differs in the form of 
the auterior pair of mule sexual appendages, which are rigidly bent 
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into the form of an the horizontal limb of which is lodged in a special 
trench in the first segment of the sternum. 

Carapace much broader than long, broadest behind. Front narrow, 
nearly vertically dedexed. Orbits small, circular, widely communicat¬ 
ing with the antennular fossm. The anteiiiiales fold transversely. 
Antennas small, standing in the orbital hiatus. 

Epistome well-defined. Buccal cavern with the sides slightly 
convergent anteriorly. The external mnxillipeds have coarse palps, 
which, when folded, fill the rather broad space that exists between the 
ischiopodites: the merus is subquadrilatcral, with the antero-external 
angle rounded off, and the i^alp articulates with its antero-iuternal 
angle: the exognatli is not concealed. 

Chelipeds unequal in the male, shorter but moro massive than the 

legs. 

Only three pairs of legs, the fourth pair entirely ahseut. 

Sternum extremely broad. Abdomen of the male very nniTOw. 
The cfi'ercut ducts of the male sex open on the 4th sternal segment 
inside the fossa into which the abdomen fits. 

82. Lamhdophallns sexpes, n. sp. 

Resembles Hexapus i/expns, De Raan, with a Bpeciuicn of which I have coniparod 
it, bat differs in numerous important characters. 

Carapace subquadrilateral with the auterior angles broadly rounded 
oJf, much broader than long, convex fore and aft and anteriorly deflexed, 
nearly flat from side to side, the gastric and cardiac regions well 
defined, the surface uniformly finely granular under a lens. 

Front nearly vertically deflexed, its edge square-cut but grooved or 
notched in the middle line, its breadth about a fifth the greatest breadth 
of the carapace. 

Orbits freely communicating with the antennular fossec : eycstalks 
immovable and very short, eyes small but well pigmented. 

Antennules large, folding transversely; the iuter-antennular septum 
naiTow if complete. 

Epistome lozenge-shaped, well defined: the sides of the buccal 
cavern converge slightly from behind forwards : the ischiopodites of tbe 
external maxillipeds are rather narrow and leave between them a widish 
gap, winch, however, is filled by the flagella. 

There is a deep crescentic groove across the pterjgostomian region, 
just in front of the bases of the chelipeds, and there are several close-set 
oblique scorings near tlie antero-latei‘al angles of the buccal cavern. 

Chelipeds in the male unequal, moro massive than the legs, the 
If^rger one not 11 times the length of the carapace : under the lens their 
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outer surface is very finely and uniformly granular: the fingers are short, 
especially iu the lai^er hand, and meet only at tip, and at the base of 
the dactylus of the larger hand is a molariform tooth. 

Legs tomentose: only 3 pairs are present, the 4th pair not being 
represented even by a rudiment. The first pair, which are not much 
longer than the chelipeds, are the shortest and slenderest: the next 
two pairs, which are about equal in size, are not quite twice the length 
of the carapace. 

Sternum very broad, finely and uniformly granular: in the male, 
in the first sternal segment, on cither side of the last abdominal tergum, 
is a long narrow oblique trencii, iu which tlie ends of the modified 
abdominal appendages are lodged. 

Male abdomen very narrow, not a fifth the breadth of the sternum 
at its base. The first tergum is short fore and aft, the second is linear 
and has a somewhat triiobed form, the 3rd 4th and 5th are fused to 
form a sort of hexagonal plate with the distal end narrowed, the 6th 
and 7th are separate. 

The anterior of the two pairs of male abdominal appendages 
are most curiously modified: they are very long and stiff and are L 
shaped, and the pi*oxinial limb of the lies beneath and parallel with 
the abdomen, while the distal limb of the emerges at right angles to 
the abdominal tergum, and, instead of being free, lies iu the special 
sternal canal before mentioned. 

Ill the Indian Museum are 2 specimens, from the Bay of Bengal, 
65 fathoms. The carapace is 4’5 millim. long and 7 millini. biond. 

Family II. PJNNOTERID^, Edw. 

Key to the Indian genera of Pinuoterida}. 

I. Carapace ill-calcified: the isohiatn of the external 
nmxillipods is indistingaishablj fased with the nmoh 
enlarged inerus:— 

1. Edges of the carapace swollen and ill-defined: 

dactylus of the external maxillipeds small and 
often abnormally placed, but present . 

2. The edge of the carapace, in all bat its short 
fronto-orbital portion, forms a thin upturned 
crest: dactylus of tlie external maxillipeds 
wanting, or represented by a tiny pencil of hairs 

II. Carapace well calcified: the isciiium of the external 
maxillipeds is distinct and independent:— 

1. Ischium of the external maxillipeds mnch smaller 
than the meros : dactylus of the externa) maxil* 
lipeds very largo, spathulate. Orbits and eyes 
. normal, the orbits oironlar.... 


PlNKOTXBES. 


Xantrasu. 
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2. iBchium of the external maxillipeds as well deve* 
loped as the meras, the daotylus not enlarged* 

The orbits arc narrow slits sitnatod dorsally 
with their long axis almost at right angles with 
the anterior border of the coi-apace, and the 
eyes are minute or obsolescent. Xenofiitiialml'k, 

3. Ischium of the external maxillipeds very much 

larger than the merus, the appendages as a 
whole being slender and not nearly closing the 
buccal cavern. The orbits are in the usual 
marginal positiou. CHASMucASCJKors. 

Subfamily XENOPHTDALMiNii;, tiov. 

Xenophthalmds, White. 

Xenophthalmm, White, Ann. Mag. Nat. Hist. XV3II. 1846, p. 177 : Milne 
Edwards, Ann. Sci. Nat., Zool., (3) XX. 1853, p. 220: Burger, Zool, Jahrb., Syat. 
VIII. 1894-96, p. 386. 

Carapace broader than long aud broadest behind, arched antero¬ 
lateral ly, the regioDB faintly indicated. Front narrow, strongly deflexed. 

The 01 hits are smally oblique or nearly longittcdinal, button-hole like 
slits, placed dorsally almost at right angles to the frontal hoi'der, and the 
eyestalks are immovably embedded in them. The eyes are, at most, 
minute specks of pigment. The antennulcs and antennae arc extremely 
small, the antennules folding nearly vertically beneath the front. 

Epistome not defined. Buccal cavern almost semicircular, com¬ 
pletely closed by the external maxillipeds. The external maxillipeds 
have the ischium and merus equally -well developed (the ischium being 
nearly square and the merus about a quadrant of a circle) aud the 
palp articulated at the antero-external angle of the merus. Exognath 
small and concealed. 

Ghelipeds in the male " with the Lands somewhat elongated and 
thickened,” in the female short and very slender. 

Legs fairly stout, the third pair I he longest. 

The abdomen in both sexes consists of seven separate segments. 

Key to the Indian species of Xenophthalmus. 

I. The legs are ciliated aud the third (longest} pair arc not 


twice the length of the carapace. X, pinnoteroides. 

11, The legs are ciliated towards the tip only, and the third 
(longest) pair are more than twice the length of the 
carapace ...... X. obscurus. 


83. Xe7iophthalmu6 pinnoteroides, White. 

Xenophthalmus pinnothe7'oides, White, Ann. Mag, Nat. Hist. XVIII. 1846, p. 178, 
pi. ii. fig. it, and Samarang Crust, p. 68, pi. xii. fig. 8: Milne Edwards, Ann. Soft 
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Nat., ZooL, (3J XX. 1853, p. 221: Stimpson, Proc. Ao. Nat. 8ci. Fhilad. 1858, p. 107: 
Bloiter, Tijds. Nederl. Ind. XL. 1881, p. 162: J. B. Henderson, Trans. Linn. Soc., 
Zool., (2) V. 1893, p. 394. 

This species is included in the Indian Fauna on the authority of 
Professor J. ll. Henderson. It seeras to he characterized by iiaving the 
ischium and merus of the extei'ual inaxillipeds deeply grooved, longi* 
tudinnlly, near the outer margin ; the legs stout and hairy, the third 
pair barely twice as long as the carapace ; and the three terminal joints 
of the first pair of legs broadened so that their edges are almost 
carinate: the lateral borders of the carapace are granular or finely 
denticulate. 

* 

34. Xenophthalmus ohscurus, Henderson. 

Xenophthahmis ohscurus, J. R. Honderson, Trans. Linn. Soc., Zool., (2) V. 1893, 
p. 394, pi. zxxvi. 6gs. 18, 19. 

Carapace glabrous and shin}’, but its surface is somewhat creased : 
the median regions are separated from the branchial regions by grooves 
or depressions, and each branchial region is traversed obliquely in its 
posterior part by a low ridge. 

The rounded-off antero-lateral corners of the carapace are traversed 
by three low fine ridges, neai-ly parallel with one another; one of these 
defines the pterygostomian legion, the next appears to he the true 
antero-lntcral border, while the most dorsal one runs from the angle of 
the orbit to the junction of the antero-lateral and postcro-lateral 
borders. 

Front narrow, nearly vertically deflexed, longitudinally grooved in 
the middle line, its free edge square-cut but faintly sinuous. The eyes 
are just visible as minute linear specks, placed posteriorly. 

No epistome. The ischium and merus of the external maxillipeds 
are not deeply grooved near the outer border. 

Chelipeds in the female shorter and much slenderer than the first 
and last pair of legs. 

The 3rd pair of legs are the longest, being about 2:|: times the 
length of the carapace : the second pair, though a little shorter than the 
3 rd, are equally stout. The first and last pairs are about equal to one 
another in size (in the female) being hardly longer than the carapace, 
and slenderer than the other legs. The terminal joints of all the legs 
are hairy : the posterior borders of the mei'opodites of the first three 
pairs are spiny, the anterior border being very finely seirulate. 

In the Indian Museum are two female.s, one, with eggs, from off the 
Qanjam coast, 20 fathoms, the other from the Andamans. The carapace 
in the larger female is 6 millim. long and 8 millim. in greatest breath, 
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Sobfamllj AsTnENOQNATHiNiE, Stimps. 

Chasmocaecinops, n. gen. 

Carapace deep, coutcx fore and aft and declivous anteriorlj: its 
greatest breadth is quite posterior, so tliat the postero-lateral borders, 
which are bluut, are anteriorly-convorgent, tLongh sliglitly so: the 
antero-luteral borders are sharp and form an elegant curve with the 
anterior border: the regions are nearly as well defined as they are in 
Scaloptdia: its length is hardly less than its breadth. 

The fI onto-orbital border is considerably more than a third, bnt 
the frant (which is bilobed) is only about a sixth, the greatest bi'eadth 
of the carapace. 

The orbits, which are in the usual marginal position, are small, and 
t?ie eyestalJes.^ which are immovable, are shrunk icithin them: the eyes 
are minute. 

The anteiiuulary fiagella are large and cannot be retracted into 
the anteiinular pits, which are filled entirely by the basal joint. 

The antennal flagella aro long—considembly more than a third the 
length of the carapace—and stand in the orbital hiatus. 

Epistome sunken and not altogether well demarcated from (he 
palate. The buccal cavern has its antero>external angles rounded off, 
and is not nearly closed by the extanal maxillipeds : these have the merua 
mtich shorter and narrower than the ischium, oval and somewhat oblique, 
and the fl-igellum appears to articulate with the summit of the merms. 

The chelipeds are about as long as the legs and are very uneqnal 
in the male. 

The third pair of legs are slightly the longest. As in Scolopidia 
the dactyluB of the last pair of legs is recurved. 

The abdomen in both sexes is narrow, not nearly occupying all the 
space between the hist pair of legs, and in the male consists of 5 
pieces, the 3rd-5th segments being fused. Tn the male also, as in 
Camatopsis, there is, on either side, a nsirrow plate intercalated between 
the 4th and 5th segments of the sternum and covering the external 
genital ducts. 

This genus more clearly than any other conneds the lihizopinse and 
the Pinnotheridse together. 

35. Chasniocarctnops geldsimotdes, n. sp. 

Carapace nearly as long as broad, its surface abundantly sprinkled 
with vesiculous granules, its free margins rather sparsely ciliated; all 
the regions are distinguishable, and the cardiac and posterior lobe of 
the gastric regions are defined by deep impressions : the antero-lateral 
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borders are sharply defined and grantilar. Front very distinctly bilobed, 
prominent. 

Clielipeds in the male very unequal, the larger one being twice as 
long as the carapace, its chief bulk being contributed by the hand, 
which, with its large swollen polished palm and long crooked fingers 
meeting only at tip, recalls that of Qelasimus. The smaller cheliped 
(like the female chelipeds) is not much shorter than the larger one and, 
like it, has the articulation of the wrist confined to a rather prominent 
postero-inferior lobe of the hand, and the fingers longer than the palm : 
the chief difference is that the palm is not enlarged and swollen and that 
the fingers meet throughout almost all their extent. In both chelipeds 
the surfaces of all the segments are smooth, and* there are sharpish 
granules along the borders of the arm and at the not very pronounced 
inner angle of the comparatively slender wrist. 

Tiie legs, like the fingers of the smaller cheliped, are fringed, but 
not very thickly, Avith hair. The 3rd pair are very slightly the longest, 
being twice the length of the carapace. The edges of the meropodites 
are furnished with sharp granules and spinnles, the.se being abandant 
in the case of the first 3 pairs and rather few on the 4th pair. In the 
first 3 pairs also the carpopodites are of good length and subcylindrical, 
and the dactyl! straight and almost styltform; but in the 4th pair the 
two terminal joints are compressed, the carpopodite being shortened and 
(he daclylus recurved. 

A male and a female fi’ora off Madras, 12 fathoms. The carapace 
of the male is 11 millim. long and 12 millim. broad. 

Subfamily Pinnothebelin^t:. 

Tetrtas, Rathbnn. 

Tefrias, Rathbnn, Pror. U. S. Nat. Mns. XXF. 1898, p. 607. 

Carapace strongly calcified, broader than long, deep, subquadrang- 
ulnr, dorsally flattisli, antcM-iorly declivous, the regions •faintly indic¬ 
ated. 

Front between a third and a fourth the greatest breadth of the 
carapace, its edge only deflexed, not directly united to the epistome. 
Orbits circular, small: eyestalks short, eyes small. The antennules 
fold a little obliquely from the transverse. Antennee small, the flagellum 
in the orbital hiatus. 

Epistome well defined: buccal cavern broadish, quadrilateral. 
External maxillipeds large, their palp about as large as their merpa 
and ischium combined : ischium distinct, small i merus very iarge, 
carpns large and triangular and articulating at the antero-extern^i 
II. 44 
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angle of ilie merus, projtodiie large and articulating with the end of 
the carpus, dactylus large and spathulnte and articulating with the 
inner angle of the propodite : exognath small and a good deal con¬ 
cealed. 

Ghelipcds equal, short; the cholipeds in the male equal, and much 
stouter than the legs. 

First 3 pairs of legs coarse, not differing much from each other or 
from the chelipeds in length, though the second pair are slightly the 
longest. The fourth (last) pair are very much smaller than the others. 

The abdomen of the male is narrow and consists of 7 sepamte 
segments. 

Tetnas diffei's very little from Phmixa of which it might, perhaps, 
bo regarded as a subgenus. 

Dishibntion : Indo-Pacific, Andamans to Califoniin. 

30. Tetrias Fidchcri, (A. M. E.). 
or Pinniwa {Tetrias) Fischeri (A, M. E.). 

Pinnotheres Ftseheri, A. Millie Edwardij, Ann. Soc, Gntomol. France, VII. 1807, 
p. 287. 

Pinnign Fiseheri, A. Milne Edwards, Neuv. Archir. dm Mus. IX. 1873, p. 310, 
pi. xviii. Og. 3: dft Man, Archiv fnr Natnrges. LlII. 1887, i. p. 385, pi. xvii. lig. 2. 

Carapace and appendages everywhere covered by a close adherent 
coat of short hair. The i*egions of the carapace are fairly well indicated 
and its dorsal surface is closely and finely gtanulnr, except in the 
middle where also the hair is somewhat deficient. Deflexed edge of the 
front broadly triangular. Eyes well pigmented. The inner edge of the 
carpus and the inner and distal edges of the large spatliiilate dactylus 
of the externa! maxillipeds are fringed with a close row of hairs of 
extraordinary length. 

Chelipeds in the male much more massive than the legs, and about 
1 ^ times the length of the carapace: their movements arc somewhat 
restricted, '/"here are some spinules at the inner angle of the wrist, and 
numerous i*ows of gi'anules—the lowermost row rather acute—on the 
outer surface of the palm; the fingers, which are shorter than the palm, 
are stumpy but sharp-pointed. 

The first 3 pairs of logs are coarse and are all about 1-^ times the 
length of the carapace, though the second pair are very slightly the 
longest. The 4th pair are very short—not two thirds the length of the 
carapace—and are much slenderer than the others. All the legs have a 
shaggy posterior border, and all end in small hooked dactyli. The 
posterior border of the meropodite of the last ])air is armed with small 
coarse spines. 
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The abdomen of the male is narrow and consistB of 7 segments: the 
firot two segments are very short, the 3rd 4th and 6th gradually 
increase in length and slightly decrease in breadth, the 6th is a little 
shorter than the 6th, and the 7th is long and spathulate and encroaches 
on the buccal cavern. 

In the Indian Museum is a single male specimon, from coral, from 
the Audamaus: its carapace is a little over 6 millim. long and 7 millim. 
broad. 

Subfamily PinnoxeeinJ!. 

•PiNNOTERES, Latreille. 

Pinnotlicrea, Latreille, Hist. Nat. Cmst. et Ins. VT. p. 78,* and Gen. Crust, et 
Ins., p. 34: Lamarck, Hist. Nat. An. Sans. Vert. (2nd edit. Yol. V. p. 410): Bose, 
Hist. Nat. Crust. I. p. 239: Leach, Halac. Pod. Britt.: Desmnrest, Consid. Gon. 
Crust, p. 116: Be Haan, Faun. Japou. Crust., p. 34: Milne Edwards, Hist. Nat. 
Crust. II. 30, and Ann. Sci. Nat., Zuol., (3) XX. 1853, p. 216: Dann, U. S. Expl. 
Exp. Crust, pt. I. p. 378: Hell, British Stalk-eyud Crust, p. 119 : Miers, Challenger 
Bruchyura, p. 276: Ortmann, Zool. Jahrb., Syst., VII. 1894, p, 698 : Biirger, Zoul. 
Jahrh. Syst,, VIII. 1894-96, p. 362 : Adensamer, Ann. Nat. ilofmus., Wien, 1897, 

p. 106. 

Carapace often ill calcified, generally convex with ill-defined edges, 
in sbapo transversely oval, or cironlar, or subquaditiugular or sub- 
hexagonal with rounded angles, the surface generally smooth, the 
regions seldom defined. 

Front narrow, generally deflexed in the female if not in the male. 
Orbits small, circular, cyestnlks shoi‘t, eyes small. Antennules folding 
obliquely in small pits. Antenna: small, the minute flagellum standing 
ill the inner angle of the orbit. 

Epistome well defined. The buccal cavern is of a curious creflcentio 
shape, being arched and very broad from side to side, but veiy narrow 
fore and aft. The external maxillipcds completely close the buccal 
cavern: they consist chiefly of the inerns, which is fused with the 
ischium to form a single large obliquely-directed jointcarrying the 
flagellum at its inner end : the flagellum is small though its propoditc 
may be spathulate, and the dactylus is often inserted on the inner or 
flexor border of the propodite; the exognath is for the most part 
concealed. 

The chelipeds and legs are short, the chelipeds being equal and 
generally, even in the female, stouter than the legs. 

The abdomen in the male is narrow, in the female it is generally 
larger than the sternum : it consists of 7 separate segments. 

• Pinnoieres, the correct transliteration of the Greek word, was used by Bumph 
in 1705, 80 that no apology is necessary for reverting to it. 
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The Pinnoteraa live as parasites or messinateS} generally within the 
mantles of Lamellibranch Mollnsks. 

Key to the Indian species of Pinnoieres. 

I. Tbo dactyloB of the external maxillipeds is articulated fur 
book on the inner or fiozor edge of tho propodito: the 
eyes in the female are not entirely viBible in an ordinary 
dorsal view:— 

1. The dactyli of all the legs are about equal- . 

i. Carapace somewhat octagonal in outline, 
with deepish tomentose pits separating tho 
branchial from the median regions: first 
three pairs of legs nearly eqnal in length : 

dactyli of all the legs of fair length. P. Edwardui. 

ii. Carapace circular, perfectly smooth: second 


pair of legs decidedly the longest: dactyli of 

all the legs very short.... P. inactricoUi. 

2. Dactylus of the 3rd pair of logs longer than any of 

the others. ... P. purpurcus. 

3. Dactylus of the #Lh i}air of legs longer than any of 

the others ... P, parvulus. 

II. The dactylus of the external maxillipeds is articulated to 
the tip of tho propodite: the eyes in tho female are 
entirely dorsal . P. ohyssicula. 


37. Pinnoteres Edtvardsi^ de Man. 

Pinnotheres Edwardsi, de Man, Jonm. Linn. Soc., Zool., XXII. 1887-88, p. 103, 
pi. vi. figs. 6-3 (1889). 

The description applies to Iho female. 

The length of the carapace is neai-ly equal to the greatest bi’eadth. 
Carapace octagotial in shape, with the angles rounded: its dorsal surface 
little convex, with tomentose depressions of some vsize and depth 
separating the median from the branchial regions. The deflexed part 
of the front is very distinctly triangular. Eyes veiy small, but deeply 
pigmented. 

Dactylus of external maxillipeds slender and inconspicuous ; placed 
far back on the inner edge of the spathulate propodite. 

Chclipeds and legs more or less downy, especially on their under 
surface. Chclipeds nearly ns long as the carapace, a little longer and 
much stouter than the legs, unarmed: dactylus as long as the upper 
border of the palm. 

Legs rather coarse: the hrat 3 pairs are about equal in length, the 
4th pair is a little shorter. 

Carapace 15 millim. long and 1C millim. broad. 

From an Ostreea from Mergui. 
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38, Pinnoleres purptireus, u, sp. 

Closely related to P. palaeneia, Btirger. 

l^lie description applies to the female. 

Carapace and appendages smooth, polished, nude. Carapace 
transversely oval, strongly convex, the regions not well defined. De- 
fiexod part of front broadly and indistinctly iriangnlar. £}ves very 
small, bat well pigmented. 

Bactylns of external maxillipeds slender and inconspicuons, placed 
far back on tbe inner (flexor) edge of the propodite. 

Chelipeds and legs slender, the chelipeds being little stouter 
than the legs and about the same length ns tbe first pair of legs. The 
movable finger is not much nioie than half the ‘length of the upper 
border of the palm. 

The third pair of legs are the largest of all., their mm'opodites and 
carpopodites being longer than those of the first two pairs and nearly 
twice as long as those of the 4th pair. The dactyli of the 3rd and 
4th pairs are several times tiie length of those of the first two pairs, 
and the dactylus of the 3rd pair ej&ceeds that of the Mh pair. Though 
tbe 4tli pair have a long dactylus their total length is not gteater 
than that of cither of the first two pairs. 

Colour either hyaline with numerous minute specks of bluish-black 
pigment, or the specks may be sufficiently nnraerous to make the whole 
animal nearly black. 

From an Ostraea from the Andaman Islands. 

Carapace 7 millim. long and 9 millim. broad. 

39. J*innoteres parvnlus, Stimpson, do Man. 

Piinwlheres parvulus, Stimpson, Proo. Ac. Nat. Soi. Philad. 1858, p. 108; de Man, 
Joarn. Linn. Soc., Zool., XXll. 1887-88, p. 105, and Arcliiv fur Nat. L1IJ. 1887, i. 
p. 383: Ortmann, Zool. Jahrb., SjBt., YII. 1893->94, p. 099; Burger, Zool. Jabrb*, 
Syst., VIII. 1894 95, pp. 363, 876, pi. ir fig. 18 and x. fig. 17. 

A single damaged female appears to differ from P. puipu9’eus only 
in tho following particular’s:— 

(1) though the 4th pair of legs are shoi'ter than the 3rd, they are 
decidedly longer than tbe 2nd, and still more decidedly longer than 
the 1st. 

(2) the dactylus of the 4th pair of legs is tbe longest of all. 

40. Pinnoteres mactrieola, n. sp. 

Closely related to P. eardii, Bfirger. 

Tho description applies to the female. 

Carapace perfectly circular smooth and polished, convex. Edge of 
front nearly straight. Eyes minute* well pigmented. 
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Dactylas of external maxillipeds slender and inconspicnous, arising 
far back on the inner (flexor) edge of the propodite. 

Ohelipeds decidedly stonter than the legs and about ns long as the 
first pair of logs: their inner border is scantily fi'inged with hair: tiicir 
dactylus is nearly two-thirds the length of the pnlm. 

Le^s slender, fiiiiged with hail's: the second pair are decidedly the 
longest—a little longer tlian the carapace : the fourth pair are decidedly 
the shortest: the first and third pairs are about eqnal in length : in all 
four pairs the dactyli are equally shoi-t. 

From Mantra violacca, from the mouth of the B. Hooghly. 

Diameter of carapace not quite 6 millim. 

In the male the front is a little prominent and the chelipeds ai'e 
very much stouter. 

41. pi-nnoteres ahijssicola, Alcock and Anderson. 

Pinnoicrea ahysaicula, Alcouk and Andorson, Ann. Mag. Xat. llUt. (7) 111. 
p. 14<: Alcock, Investigator Deep Sea Brachyara, p. 8). 

The descidptiou applies to the female. 

Carapace subcircular, smooth, convex. Front rather proiuincut, 
little deflexed, broadly triangular. Eyes of good size but deficient in 
pigment, entirely dorsal. 

The palp of the external maxillipeds is minute and is much con¬ 
cealed by hairs that fringe the prominent internal angle of the merus : 
the dactylus is home at the tip of the propodite. 

Chelipeds much stouter than the legs, nude except for a fringe of 
hairs on the lower border of the immobile finger: they ai'e about as 
Jong as the cai'apace, and the dactylus is not much shorter than the 
upper border of the palm. 

Legs slender, nude: the 2nd and 3rd pairs are slightly longer than 
the 1st and 4th, being nearly 1| times the lengtli of the cai-apace : the 
dactyli also of the 2nd and 3rd pairs are a little longer than those of the 
Jst and 4th. 

From Lima indicoy from 430 fathoms off the Travancorc coast. 

Diameter of carapace 8 millim. 

XiKTHASiA, White. 

Xanthaaia, White, Ann. Mag. Kat. Hist. XVIII. 1846, p. 176: Dana, U.S. Expl. 
Exp., Crofit., pt. I. p. 383 : Milne Edwards, Ann. Sot. Nat., ZooT., (3} XVllI. 1853, 
p. 221: Btirger, Zool. Jahrb., Syst., Till. 1894-96, p. 386. 

Resembles Finnoterea in structure and habit, but differs in the 
following particulars;— 

The edge of thp carapace is well defined and, in all but its fronto- 
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orbital portion, forms an upturned crest, so that the dorsal sut'face of tlie 
campace is depressed and saucer-like. Otlier crests are found on the dorsal 
surface of the campace and, in the centre, a large mushroom-like tubercle. 

Though it is on an inferior plane, the narrow front is prominent 
and not deflexed. 

The buccal cavern and mouth-parts have the same curious form, 
except that (owing to the encroachment of the epistome in the middle 
line) the anterior edge of the buccal cavern is bilobed or bow-shaped 
rather than semicircular, and the dactjlua of the external maxillipeds 
is wanting or is i-epresented by a few hairs. 

BistrihuHon : ludo-Pacific, from the east coast of Africa to Fiji. 

• 

42. XantJiasia murigera^ White, 

Xunthaiiia murujera. White, Ann. Mag. Nat. Hist. XYIII. 184G, p. 177, pi. n. 
fig. 3: Dana, U. S. KxpL £xp., Crnst. pt. T. p. 384, pi. xxir. figs. G a-b : Milne 
Edwards, Ann. Sc. Nat., Zool., (3) XX. 1353, p. 221; A Milne Edwards, Noiiv. 
Arcliiv. dll Mas. IX. 1873, p 321: Hnsfrell, Cat. Austral. Crnst. p. 113: Miers, Zool. 
H. M. S. Alert, pp. 518, 3i6; de Man, Jonni. Linn. Soc., Zool., XXII. 1837-88, 
p. 106: Biirger, Zool. J.-ilirb., Syst. VITI. 1894-95, p. 386, pi. x. fig. 33; Adensamcr, 
Ann. KK. Nat. Ilofma;?. Wien, XII. 1897, p. 109: Nobili, Ann. Mas. Genor. (2) XX. 
1899, p. 264. 

The edge of the carapace is formed, in all but its short fronto- 
orbital portion, by a thin sharp upturned overhanging crest, which ends 
in a curl on the anterior part of either branchial region. 

A large mushroom tubercle, having a rough or reticulato surface 
and a more or less reniform outline, occupies the middle of the dorsal 
surface of the carapace, and betwoeu this and the front is a pair of 
parallel longitudinal crests. 

The front is somewhat prominent and is doi'sally grooved or 
obsourely bilobed, and on each side of it, beyond the small orbits, is a 
small wing-like projection. 

Chelipeds not, or hardly, stouter than the legs: the dactylus in the 
male is about two-thirds, in the female not much mom tliau half the 
length of the palm. 

Legs rather coarse : the first three pairs, which are about equal to 
one another and to the chelipeds in length, are about as long as the 
carapace, the fourth pair are a little shorter: the dactyli iu all are 
about equally short. 

In the female the broad abdomen is traversed longitudinally by a 
sort of coarse interrupted oarina. 

In the Indian Museum are 5 specimens from the Andamans and 
Mergni. The carapace of the largest female is 11'5 millim. long and 
15*5 millim. broad. 
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The Xanthasia sp., or Xanthasia Whiteiy from Mergai, re^rred to 
by de Man in Jonrs. Linn. Soc., Zool., XXIT. 1887-88, p. 106, pi. vii. 
fig. 1 is repi*eBented in the collection by a single small male and is 
characterized by having the upraised edge of the carapace blnnt and 
ronnded, instead of thin and acute, and the medinn tubei'cle of the 
carapace ill defined instead of sharply circumscribed: the posterior 
margin of the carapace, also, is more prominent and is not quite contin¬ 
uous with the Inteml mai'gins. The legs also are somewhat longer. 

Family OCYPODID./E, Ortmann, emend. 

Key to the Indian genera of Ooypodidaa. 

I. A halry-edged pouoli leading into the branohial cavity, 
between the bases of the 2nd and 3rd pair of true 
legs [Ocypodina;] '■— 

1. Antennnlar flagella rudimentary, completely 
hidden beneath the front: antenna) small, 
almost rnditnentnry: eyes very large, occupy¬ 
ing the greater part of the ventral surface of 
tbe eyestalks: ohelipeds very unequal in both 

sexes . OcvpoDA. 

2. Antennular flagella small, not hidden beiionth 
the frant: auteumo of good size: eyes small, 
terminal on the long slender eyestalks : in the 
male only, one cheliped is enormously enlarged 

the other being very small .. .. Gk&asimcs. 

11. No pouch or opening between the bases of any of the 
legs 

I. The anteunules fold obliquely or nearly 
vertically: curious membranous spaces, or 
** tympana," are present on the meropodites 
of the legs [Seopimerinse) i — 

i. Tympana very well defined: external 
maxillipeds very large and with a strong 
almost hemispherical bulge forwards 
a. Mems of external maxillipeds larger 
than tlie ischium : the distal end of 
the 4tb abdominal segment of the 
male is fringed with bristles and 

overlaps the 5th segment . Potilt<a. 

h. Ischium of external maxillipeds 
larger than the merns: the 4th 
abdominal segment of the male is 
normal, but the 5th is constricted 
in part or all of its extent and gives 
the abdomen a wasp-like appear¬ 
ance 


ScQriMRgA- 
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ii. Tympana ill defined: external maxilli- 
peda of moderate size, the morns larger 
than the iscliiam: the chelipeds of tlm 
female, tliongh not so stoat as those of 
the male, are stonier than the legs . Tympanomebus. 

2. Tho nntennnles fold obliquely or qnite trans- 
Tersely! no “tympana” are present on any 
of the joints of the logs (Maerophthalminse) i — 

i. Morns of the external maxillipeds 
smaller than the ischium, the flagellum 
coarse and articulating at the antoro- 
nxternal angle of tho merus: front 

deflexed : cyestnlks often very long . MACRornTiTAiMUs, 

ii. Morns of the external mnvillipeds asf 
large ns or larger than the ischinm, at 
least Ihe two terminal joints of tho 
flagellqtn nre slemler: eyestalks not 
particularly long:— 

(I. Front doclirous : carapace slightly 
convex : tho flagcllam of the exter¬ 
nal maxillipeds articnlates at the 
nntero-extcrnal angle of the inerns^ 

(tho chelipeds of the female, ns iu 
all Maciophtitalminip, are shorter 

and slenderer than the logs) . Cr.isTOSTOMA. 

l>. Front square-ont, not in the least 
deflexed; carapace quite flat dor- 
snlly : the flagellum of the external 
maxillipeds articnlates near, bnb 
not at, tho aiitero-cxtornal angle of 
the nierns : eyes not terminal on the 
eyestalks . Tyr,onipi.AX. 

Subfamily Ocypodin.®, Dana. 

OcYPODA, Fnbr. 

Ofj/podrt, Fahricius. Fnt. Syat. Snppl. p. 347; Desmaresl, Consid. Gen. Crust, 
p, 119, and Diet. Sci. Tfnt. XX'ITII. p. 2.39: De lta.nn, Fann. Japon. Crust, p, 29: 
Milne Edwards, Hist. Nat. Crnat IT. 41, and Ann. Sci. Nat., Zool., (3) XFIII. 18.^2 
p. 141: Dana, U. S. Expl. Exp. Orast. pt. I. p. 324: Kingsley, Proo. Ac. Nat. Soi. 
Philad. 1880, p. 179: Miers, Aim. Mag. Nat. Hist. (5) X. 1882, p. 376, and Challenger 
Braohynra, p. 237; Ortmnnu, Zool. Jahrb., Syst., X. 1897-98, p. 359 (Revision der 
0attung Ooypoda). 

Carapace deep, square or subquadriloteral, broader (but not much 
broadfsr) than long, moderately convex, strongly declivous anteriorly, 
its dot sal surface closely granular with the regions indistinctly and 
incompletely defined- Front a narrow doflexed lobe, from a seventh to 
an eighth the greatest breadth of the carapace. 

J. n. 45 
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Orbits very cnpacious, occapying the whole face of the carapace 
between the front and the antero-lateral angles on either side, usnally 
not very deep; their floor is divided into two fosste, one for the basal 
poHions of the eyestalk, the other for the eye. The basal joint of the 
ejestalk is visible throughout; the eye chiefly occupies the ventral 
surface of the eyestalk, and is often, but not always, tipped by a horn 
or style foiTied by a prolongation of the latter. 

The basal antennular joint is visible, but the rudimentary antennu- 
lar flagellum is quite hidden beneath the front. The antennm, which 
lie in the orbital hiatus, are, though propetly formed in all their parts, 
little more than rudiments. 

The epistome, though short, is quite distinct, and is sculptured. 
The buccal cavern (in its widest part) is ns broad as long, but dimi¬ 
nishes in size a little, anteriorly : it is completely closed by the external 
maxillipeds, which are somewhat narrow and elongate and end tti a 
coarse flagellum that articulates with the antero-external angle of the 
merus. 

Chelipeds shorter than the legs and, in both sexes, remarkably 
unequal, the larger one being much more massive than the legs. The 
palm is short and high—especially in the larger chelipcd—and is 
almost always compressed—especially so in the smaller cheliped: the 
fingers are stout, usually compressed, and strongly toothed. In most 
cases there is, on the inner surface of the larger palm, near the fingers, 
a stridulating organ, which can be scraped against the inner surface of 
the ischium. 

Legs stout, the fourth pair much shorter and somewhat less 
massive than the first three pair, which arc of about equal length : 
between the basal joints of the 2nd and 3rd pair is an orifice, thickly 
protected by hairs, leading towards the branchial cavity. The bmnehial 
cavity is very capacious, and its lining membrane is thick spongy and 
vascular. 

The abdomen of the male is narrow; in both sexes it consists of 
seven separate segments. 

Distribution: Tropical and subtropical coasts, from the American 
Atlantic, through the Mediterranean and Red Seas, to the American 
Pacific. 

The Ocjpodes live together in large companies, and most of them are in the 
liabit of digging long and tnrtnona burrows in the moist sand near high-water mark, 
into whioh they retire with great rapidity when alarmed. Asa rule they do not 
go far from their barrows, but if they do happen to wander and are cut off, they ran 
to sen with marvellons speed. Though (be borrows can he but temporary stmo- 
tnres, each individoal crab, in all the species that I have observed, keeps rigidly to 
its own. The efficacy of the stridolating-organ as a musical iostrament is beyond 
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dispute, and I have pnblislied my ovtn observations on that of 0. »«acrocem in the 
Administration Beport of the Marine Survey of India for the year J891-92 (re¬ 
printed in the Annale and Magmine of Natural Historg for 1892). Dr. A. K. Anderson 
has published a note on the sound produced by O. ceratophthalma in this Journal for 
the year 1894. 

My own opinion is that these crabs use the stridulating-organ when in their 
borrows—-which undoubtedly are private property—to wai*n intending intruders of 
the herd that the burrow is occupied, and thus to prevent the borrow becoming 
crowded to suffocation-point. This, of course, need not be its eselnsive use. 

Key to the Indian species of Ocypoda. 

I. No stridulating ridge on the inner surface of the palm: 
eyestalks not prolonged beyond the eyes in the form of a 
style ... Ot eordiimna. 

II. A stridulating ridge on the inner surface of the palm : 
eyestalks (except sometimes in the young) prolonged 
beyond the eyes to form a horn or style;— 

1. Length of the stridulaUng organ much more than 
half the greatest breadth of the palm: antero¬ 
lateral angles of the carapace well pronounced: — 

i. Fingers of both chelipeds pointed 

a. Stridulating ridge narrow, consisting entirely 
of small tnbercles: no brushes of hairs on 

the propoditos of any of the legs. O, plalytaniti, 

b. The stridulating ridge consists of tubercles 
gradually passing into strisc: tlio antei'ior 
surface of the propodites of the first two 

pairs of legs thickly furnished with hairs ... 0. ccratophthalma. 

ii. Fingers of the smaller cheliped expanded at tip: 

the Btridnlutiug ridge consists entirely of striae... O. macroccra. 

2. Length of the stridnlating organ much less than 

half the greatest breadth of the palm; antero¬ 
lateral angles of the carapace rounded off . O. rotundata. 

The synoBomy of the species of Ocypoda has been discussed, at 
length, by Ortmann (Zool. Jahrb., Syst., X. J897-98, p. 359), who has 
had access to a great deal more material than I have. It would be in¬ 
advisable, therefore, for me, working on a col lection made almost entirely 
in India, to attempt any independent ciiticism of the older work; so 
that, in dealing with the Indian species, I shall generally restrict my 
citations to the papers of Ortmann and the other authors (Kingsley and 
Miers) who have made a revision of the genus. 

43. Ocypoda ceratophthalma (Pallas), Ortm. 

Cancer eeratophtiuilmus, Pallas, Spioilegia Zool. IX. p. 83, pi. v. figs. 7, 8. 

Cancer cursor, Herbst, Krubiwn, I. ii. 74, pi. i. figs, 8, 9. 

Ocypoda ceratophthalma, Fabricius, Lnt. Syst. Snppl. p. 347: Milne Bdwards, 
Hiat. Nat, Crust. 11. 48, aud Cuvier.Blgne An. Crust, pi, 17; Kingsley, Proo. Ac. 
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Nat. 8ei. Philad. 1880, p. 179: iliers, Ana. Mag. Nat. Hist. (5) X. 1882, pp. 378, 
379 : C. VV. S. Aamillias, Zur. Hiul. Autphib. Decap., p. 17 (Mitg. K. Geo. Wiss. 
Upsalo, 1893). 

Obtmanjn, Zool. Jaurb., Syst. X. 1807-98, pp. 3t)0, 304 {ubi synon.). 

Carapace square, its gi'eatest breaiHli, which is about a teiiih zuoit: 
tlian its greatest length, is at the acuminated antci‘o>latei'al angles, 
which coincide with tlie outei- orbital angles and arc right angles, or 
nearly bo. ’ 

The borders of the carapace, with the exception of the posterior 
border, are elegantly beaded or sciTulate, and the lateral borders, in 
their anterior third are stiaight and parallel,-or nearly so. 

The cardiac region can be disiijignislied, and the anterior end.s of 
the cervical groove are present on either side of the gastric region. 

Upper border of orbit sinuous and a little obliquts, so that the outer 
angle of the orbit is coiisideiably behind the fi*ODt: the lower border 
has an obscure notch near its middle, but there i.s no gap at its outer 
angle. The eyestalk is prolonged beyond the eye into a blunt-pointed 
style of variable length. 

The lateral borders of the buccal cavern, though their gcueinl 
direction is slightly convergent anteriorly, have a distinct outward 
curve. The inerus and ischium of the external maxillipeds have their 
exposed surface circumscribed by a raised row of granules, which is 
deficient only at the basal attachment of the ischium. 

Cbelipcds and legs scabrous, the asperities having in many places 
a tendency to a mgiform or squainiform arrangement, and almost form¬ 
ing serrations on the borders of some of the joints, and becoming spines 
or teeth on the lower borders of the aims and hands and at both angles 
of the wiist—especially at the inner angle wheie there is always at 
least one distinct spine. 

The sti idulaling oigau of the Itn’ger palm is of good length (much 
more than half the gi’eatest breadth of the palm) and is some little 
disttince from the immobile finger, a thick strip of hair intervening: in 
its upper half it consists of tubercles gradually passing to striao, in its 
lower half it consists of a comb of fine regular and very close-set striK*. 
It plays against a polished I’idge that riuis across the npper part of the 
inner surface of the ischium. 

The palms and fingei's of both hands—hut notably of tbe smaller 
band—are compressed, and the fingers of both hands nrepointed. 

The fi>6t three pairs of legs have the tnems bi'oadened: they do not 
differ greatly in length, and the 2nd pair, which are slightly the longest, 
are about two-and-a-lialf times the gi'catest length of the carapace. 
The fourth (last) pair aie a good deal shortened—reaching only a little. 



1900.3 * A* Alcock —Cardnological Fauua'of $41^- 

luore tlian half-way along the propodite of the‘3rd pair—and have a 
inach narrower merns. In all the legs the dactylns is stout and fluted 
like a bayonet and has more or less of its anterior surface hairy : thonghf 
somewhat hiterally-compi’essed at base and gradually broadening* anA 
becoming dorso-ventrally- compressed towaiAs the tip, it may fairly be' 
called styliform. The propodites of the first two pairs of legs have 
conspicuous brushes of hairs along their anterior surface. 

In the Tndiiin Museum are 84 specimens from all parts of the coasts 
of the mainland and islands of India. Lnrge speciraenu have the 
carapace 40 millim. long and about 45 niillini. in gi%atest breadth.' 

iJtslrihiition: Indo-Pacific, from tlic east coast of Africa to the' 
Sandwich Islands. 

In young specimens the surface of the appendages is. smoother and-' 
the eyestalks arc not prolonged beyond the eyes, which are of lai^e size. 
In half-grown specimei^s the terminal style of the eyes is still short. 

44. Ocypoda niacrocera^ Edw. 

Ocypodu mrtcrocer«, Milne Edwards, lliet. Crust. II, 49: Kingsley, Proc. 
Ac. Nat. Sci. Philad. 1880, p, 181 : Miers, Ann. Mag. Nat. Hist. (5) X. 1882, pp, 378,. 
381: OarMANV, ZooTj. Jaukb., Syst., X. 1897-98, pp. 360, 368. 

Closely related to 0. ceratophthalma^ from which it is distinguished 
by the folloAving characters :— 

(1) the carfipace i.s rather broader and the orbits are a little more 
oblique : 

(2) the raised marginal row of granules on the external maxillipeds 
is less pronounced: 

(3) the fingers of the smaller chelipod are lamellar up to the tips, 
which are broad and blunt, not pointed : 

(4) tlio stridulating ridge is less hairy and consists entirely of 
striae. 

(5) it is a smaller species, large specimens having the carapace 31 
millim. long and 37 millim. himd. 

In the Indian Museum are 78 specimens from the coasts of the. 
Bay of Bengal; thei’e are none from the west coast or from any of the 
islands, and the species appears to be confined to the Bay. 

The colour, in life, is bright red. This species lives in large 
warrens in the sands of almost all parts of the east coast of the penin¬ 
sula. One of its most active enemies is the Brahminy kite (JIaliashtr 
Indus). One almost certain use of the sti'idulating-organ is to give' 
warning to intending trespassers, of its own species, that a burrow i^ 
already occupied hy its rightful owner. 
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45. Ocypoda platytarsUf Edw. 

Oeypoda platytarsii>, Milne Edwards, Ann. Sci. Nnt. Zool. (8) XVIII. 1852, 
p. 141: Kingsley, Proc. Ac. Nat. Sci. Philad. 1880, p. 180: Miers, Ann. Mag. Nat. 
Hist. (5) X. 1882, pp. 878. 883: OftTliAMN, ZooL. Jahbb, Byst., X. 1897-98, pp. 359, 
868 synon.). 

This species may be disting^iislied from 0. ceralophthahna^ which it 
closely resembles, by the following characters ;— 

(1) the carapace is very distinctly broader, its length being about 
four-fifths of its breadth, and the orbits are hardly at all oblique: 

(2) the surface of the ischium of the external maxillipeda is often 
quite smooth: 

(3) the stridulating ridge is not, or hardly nt all, hairy and consists 
entirely of granules or small mamillated tubercles; and though the 
upper edge of the inner surface of the ischium of the larger cheliped is 
raised and rough, there is no special process against which the stridulnt* 
ing-ridge of the palm can be scraped: 

(4) the dflctyli of the legs, though fluted as in the other species, are 
distinctly compressed dorso*Tentrally and broadened: 

(5) there are no brushes of hairs along the anterior surface of the 
propodites of any of the legs. 

It is a somewhat laiger species, the carapace in full-sized adults 
being 40 millim. long and 54 millim. broad. 

In the Indian Museum there are 42 specimens from both coasts of 
the peninsula and from Ceylon. 

46. Ocypoda rotundataj Micro. 

Ocypoda rotundata, Miers, Ann. Mog. Nat. Uist. (5) X. 1882, pp. 878, 382: 
Ortmann, ZooL Jshrb., Sjat., X. 1897-98, pp. 360, 864. 

This species differs from O. ceratophthalma in the following impor¬ 
tant particulars:— 

The carapace is less distinctly quadrilateral, owing to the fact that 
the antei'o-lateral borders arc arched, instead of forming an angle with 
the upper border of the orbit. I’hese borders sometimes form an un¬ 
broken curve with the upper border of the orbit, but sometimes the 
junction between the tu’o is marked by a notch. The length of the 
carapace is about five-sixthB its gi*eatest breadth, which, owing to the 
curvature of the antero-lateral borders, is some distance behind the 
orbits. 

There is a notch in the middle of the lower border of the orbit, and 
a gap at the outer angle, between the upper and lower borders. 

The deflezed tip of the front is swollen. 

The spines or serrations at the inner angle of the wrist are more 
numerous, and at the outer angle are better marked. 
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The length of the sti-idulating organ is much less than half the 
greatest height of the palm : the organ consists of abont a dozen distant 
ridges much concealed in hair, and each ridge is sharply serrated. 

The scraper on the ischinm is placed near the upper angle of the 
inner face of that joint and consists of nn elongate-elliptical longitudi- 
nally>gi' 00 Ted cicntrix-like surface, with a patch of hair above it and a 
much larger patch below it. 

The fingers of the smaller cheliped are almost as much dilated at 
tip as those of O. macrocera. 

The dactyl! of the legs are dorso-ventrally compressed as in 
0. platytarais. 

There is a thick brush of hairs along the anterior surface of the 
propodite of the first pair of legs only. 

The mei*opodites of the first three paira of legs are not so broad as 
in the three preceding species. 

In the Indian Museum are 29 specimens from the coasts of Cutch, 
Sind, and Btiluchistan. 

This is the largest Indian Ocypode, the carapace of the adult being 
52 millim. long and 62 millim. broad. 

47. Ocypoda cordtmana, Desm. 

Ocypoda cordtmana, Desmarest, Consid. Gen. Orast. p. 121: Milne Edwards, 
Hist. Nat. Crust. II. 45: Kingsley. Free. Ao. Nat. S^ci. Pliilad., 1880, p. 185 : de Mnn, 
Notes I,eyden Mus., III. 1881, p. 248: Miers, Ann. Mng. Nat. liist. (a) X. 1882, 
pp. 379, 387; Obtmann, Zooi;. Jahbb., Stst., X. 1897-98, pp. 359, 362 {ubi synon.). 

Carapace deep, quadrilateral, strongly convex fore and aft, its 
length about seven-eighths its greatest breadth, which is some little 
distance behind the orbits, owing to the gentle curve of the antero¬ 
lateral borders : its antero-lateral angles coincide with the outer orbital 
angles, and point acutely forwards. 

Orbits deep; their upper border sinuous, but not in the least 
oblique; there is usually a notch near the middle of Iheir lower border, 
and always a deep gap at the outer angle. No terminal style to the 
eyes. 

The lateral borders of the buccal cavern are anteriorly convergent 
and have no outward curve. The marginal raw of grannies on the 
outer surface of the ischium of the external maxillipeds is indistinct or 
absent. 

Though the chelipeds and legs are rough and the roughness is in 
places squamiform, there is no serration of their edges, except in the 
case of the lower boi’ders of the arms, the inner edge of the wrists, and 
the lower border of the hands. The palm of the larger hand, thongh 
deep, is not particularly compressed, end it has no stridulating ridge. 
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The propodites and dactyli of the legs are rather short and stont> 
the dactj^li being fluted and more or less hairy: the edges of the 
propodites of the first 2 pairs of legs are hairy. The third pair of legs, 
vrhich are slightly longer than the first 2 pairs, are less than twice the 
length of the carapace. 

In the Indian Museum are 59 specimens, from the Laccadives, the 
Madras coast, Cejlon, Mergui, Tavoy, the Andnmnns and Nicobai’s, 

The carapace of the largest specimen is .35 mi Him. long and 40 
raillim. broad. 

Gelasimus, Latr. 

Orfnsimws, Latreille, Diet, des Sciences Nat. XVm. p. 280 (1820): Deamarest, 
Conaid. Gen. Cruat. p. 122, nnd Diet. Sci. Nat. XXVTII. p. 241: Dc Hnnn, Faun. 
Ja)H>n Crust, p. 25: Milne Edwards, Hist. Nat. Cmst. II. 49, and Ann. Sei. Nat., 
Zool., (3) XVlIl. 1852, p. 144 : Dana, U. S. £xpl. Exp. Crust, pt. 1, pp. 312, 315; 
Hess, Arcliiv f. Naturges. XXXI. 1805, p. 145 : A, IHlne Edwards, Nouv. Arcliir. 
dn Miia. IX. 1873, p. 271 : Kingsle}', Free. Ac. Nat. Sci. Fhilad. 1880, pp. 135, 136 : 
Miera, Clmllenger Braeliyurn, p. 241 : de Man, Notes Leyden Mas. XTIf. 1891, 
pp. 20-23: Ortinann, Zool. Jiilirb., Syat. VII. 1893-94, pp. 749-7.5.3. 

“ Uca," Leach, Tmna. Linn. Soc. XI. 181.5, pp. 309, 323; M. J. Hnthhnn, Free. 
Biol. Soc. Waaliingtoii, XI. 1897, p. 154; Ortinann, Zool. Jnhrb., Syst, 1897-98, 
p. 346 (cf. notes by Desmarest and Milne Edwards, /I. cc. sapru). 

In obedience to certain interpretationa of the rule of prioritj', which sacrifice 
everything to a legal precision that defeats the object of classification, some modern 
antliors propose to apply the name Uca, which was originally given to and has for 
nearly seventy-five years been antlioritatively used for a land-crab of the Gecarci- 
noid family, to the species of the Ooypodoid family which hiive for the same long 
period been kno%vn to everybody by the name Qelamnivi^. 

One of the objects of my poor work being to avoid confusion, I cannot consent 
to this proposal: and if the rules of nomenclature do not permit me to retain a 
name that bus been deliberately oliosen, and used witliout any ambiguity, by such 
illustrious predecessors as Latreille, Milne Edwards, and Dana, then I think that the 
rules should be modidecl. 

Tlie introduction of a rule sanctioning the retention of any name that has been 
accepted and defined by a monographer repute, nnd that has thereafter l>een in 
common use for fifty years, would probably satisfy those to whom the written 
antliority of the law' is a consideration of first importance. 

Carapace deep, subquadrilateral but-witli tlie antero-lateral angles 
pjoduoed and acute and the lufeeml borders more or leas convergent 
postei'ioi'ly, occusionally aubhexagonal, a good deal broader than iong, 
tlie regions never very strongly defined. The front is a nai-TOw decli< 
vouB lobe, the breadth of which, between the eyestalks, is from one- 
sixteenth to one-sixth the greatest breadth of the carapace. 

The orbits ore narrowish trenches occupying the whole anterior 
extent of the carapace between the narrow front and the antero-lateral 
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angles, and are more or less sintioas and oblique: the eyestalks are 
very long and are formed as in Ocypoda, but are much slenderer: the 
eyes, though chiefly ventral in aspect, are always terminal. 

The small antcnnnlar flageJln, which are not hidden under the 
front, fold obliquely. The autennee, which stand free at the inner 
angle of the oi'bits, hare well developed flagella. 

Kpistorae, though short, quite distinct. The laieral borders of the 
hnccal c.avcrn arc convex outwards, sometimes so ranch so ns to give 
the cavern a subcircular ontliue. The exteimal raaxillipeds have a long 
ischium and a short and somewhat oblique mems with tbe coarse 
flagellum jointed to ils antero-external angle: they close the buccal 
cavern except for a chink anteriorly. • 

Tlie chelipeds differ greatly in the sexes. In the female they are 
equal, are shorter and slenderer tliau the legs, and have broad-tipped 
spoon-shniujd fingers. Jn the male one of the chelipeds resembles 
those of tbe female, but tbe other is of x*elatively gigantic proportions, 
the hand alone being often as big and heavy as all the rest of the 
animal. 

The legs are stout and end in very sbai'p dactyli, and the meropo- 
dites of at least the 2nd and Srd pairs are foliaceous; those two pairs 
are a little longer than tlie other two, being abont twice the length of 
the carapace. 

As in Ocypoda, the branchial cavity is capacious, and its lining 
membi’ane thickened and vascular, with a fleshy lobe, shaped like a gill- 
jdumc, projecting into the space between the tips of the last two gill- 
plumes : also, between the basal joints of the 2nd and Srd pairs of legs, 
there is an oriflcc, thickly protected by hairs, leading tow'ai’ds the 
branchial cavitj'. 

The abdomen of the male is narrow : in both sexes of all the Indian 
species it consists of seven separate segments. 

IHstribiiiion: all the warmer regions of the globe, from the Atlantic 
coasts of America eastwards (inclnding the Mediterranean basin) to the 
Pacific coasts of America again. 

The species of Oelaaimua are, like the Oojpodcs, gregarious, and live in warrens 
in the mnd-flats of tropical and subtropical estuaries. Their intelligeuce, like that 
of tbe Ooypodes, is of a high order. 

In one species, at any rate (Qelasimua annulipea), the males, which are greatly 
in excess of the females, use the big and beautifully-coloured cheliped, not only for 
fighting with each other, but also for “calling" the females. I have described my 
own observations on these points in the Adminiatration Report of the Marine Survey 
India for 1891-92—reprinted, as an extract, in the Annals and Magazine of Natural 
History for 1892. 

The fact that the males greatly ouinnmber, and therefore ore more 
J. If. 46 
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oommonly captured tkau, tbo fcmalefi, is sufBcieut justification for ibe 
oofiiraou practice of using the larger oheliped of the male for the dis> 
crimination of the species. It must, however, be remembered that—at 
lerfst iu'all the Indian species—this organ changes greatly with advanc¬ 
ing age. 

I must also confess here that tiie synonomy of species has defied 

me. 


Key to the Indian epecies of Gelasimus. 



The breadth of the front, measared exactly between the 
basea of the eyeatalks, is between a fifth and a sixth the 
greatest breadth of the carapace:— 

1. Two oblique granular ridges on the inner surface 
of the palm of the large cheliped of the male, one 
continuous with the dentary edge of the immobile 
finger, the other running to the lower edge of the 
same finger !— 

i. Carapace subqnadrilateral, the true lateral 
borders being moderately convergent posteriorly ; 
an enlarged tooth near the tip of the immobile 
finger of the large oheliped of the male gives the 
tip of this finger a notched-truncate appearance O. anmtHjtea. 

ii. Carapace snbquadrilateral, the true lateral 
borders nearly parallel: the tip of the immobile 
finger of the large cheliped of the male is obliqne* 

truncate but not notched ... O. lacteii». 

iii. Carapace distinctly hexagonal, owing to the 
great obliquity of the orbits and the strong con¬ 
vergence posteriorly of the trae lateral borders : 
tip of the immobile finger of the large cheliped 
of the male not truncate or notched. O, triangitlarin. 

2. The oblique crest running to the lower edge of the 
immobile finger of the large oheliped of the male is 
either absent or is represented by a slight and 

smooth tumesoenoe... O. inverfvs. 

The breadth of the front, measured as above, is very 
mncb less than a sixth the greatest breadth of the cara¬ 
pace :— 

1. No row of grannies running inside of and parallel 
with the lower border of the orbit: — 
i. The inner border of the arm of the larger cheliped 
of tbe male ends in a sharp tooth or spine, in¬ 
dependent of the terminal lobe-like oonstriotion 
of the arm:— 

«. Front, measured as above, about a tenth 
tbe greatest breadth of the carapace : in 
the large dieliped of the male the wrist is 
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•mooth, Uie palm InU with the grasnlar 
ridgeg on the inner enrfaoe indistinct, and • 

the fingers are not apeoially compressed... G. tetragotmm, 
h. Front, measured as above, not a fifteenth 
the greatest breadth of the carapace: in 
the large male cheliped the upper aarfoco 
of the wrist is grannlar and the fingers are 
remarkably compressed and blade-Uke:— 
a. In the lai^o male cheliped the crests 
on the inner surface of the palm 
are moderately prominent, the 
dactylns is quite blade*like and the 
catting*edgo of the immobile finger 

is not mnch soallopped .. . G. Marionis, 

0. The crests on the inner snrface of 
the palm nre extremely prominent, 
the cutting edge of the daotylus is 
not quite straight and that of the 
immobile finger is soallopped into 

two large triangular lobes . G, Uarwnis, var. 

nitidus. 


ii. The arm of the large male cheliped ends in a 
constricted lobe, but there is no shai'p upstanding 
tooth inside it on the inner border:— 

а. Front, measured as above, about a twelfth 

the greatest breadth of the carapace; the 
fingers of the large mule cheliped have 
tips that suggest tongs, owing to the 
presence of an enlarged tootli near the 
tip: the meropodites of the last pair of legs 
aro nearly as foliaceous as those of the 
preceding pair . G. aeulus. 

б. Front, measured as above, not a fifteenth 

the greatest breadth of the carapace: the 
fingers of the large male cheliped end in 
simple hooked tips: the meropodites of 
the last pair of legs are not much broad¬ 
ened ...... Gf, Dusstimieri, 

2. On the lower wall of the orbit, inside of and parallel 
with the middle third of the lower border of 
that cavity, is a raised row of granules. G. Urvillei. 


48. Oeladmm annulipes^ Latr., £dw. 

? Oane&' vocans minor, Hmrbst, Erabben, I. ii. 81, pi. i. fig. 10. 

Oelafiimut annuUpet, .Hilne Udwards, Hist. Nat. Crust. II. 55, pi. xviii. fig. 
10-18; and ^ci. Nat., Zool., (8) EFIII. 1852, p. 149, pi. iv. fig. 15 1 Dana, U. S. 
Ezpl. Exp., Crust., pt. I. p. 31?: Heller, Npvara Cnist. p. 881 Hilj^sdorf, .in v. d. 
Decken's Hois. Os.t*Afr. 111. i. p. 85, aud HB. Ak. Bqrl. 187!8, p. BPS: Hoffmann, 
ia FoUea oad van Dam, Faun. Hadagasc., Crust, p. 18: Kossmami, Beiee roth. 
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Meer., Crasi., p, S8 : Hiers, Phil. Trans. Boy. Soo. Vol. 168, 1879, p. 488, and Ann. 
Mapr. Nat. Hist. (6) V. 1880, p. 810, and Zool H. M. S, Alert, pp. 518, 641, nod 
Cliallenger Braohyora, p. 244; Richters, in Miibius MeeresF. Mnnrit., p. 135; 
Einfceley, Proc. Ac. Nat. Sci. Pliilad. 1880, p. 148, pi. x. fig. 22: de Man, Notes 
Leyden Mus. If. 1880, p. 69, and Jonm. Linn. See., Zool., XXII. 1887.88, p. 118 
pi. viii. fig. 6-7, and Archiv f. Natnrges. Llll. 1887, i. p. 853, and Notes Leyden 
Mas. Xlll. 1891, pp. 23, 89, and in Wober’a Zool. Grgebn. Niederl. Ost-lnd. II. 1892, 
p. 307, and Zool. Zahrb., Syst., VIII. 1894-95, p. 677 ; Lens & Eioheers, Abli. Senck. 
Nat. Ges. Fraiikf., XII. 1881, p. 423 : P. Muller, Verb. Ges. Basel. VIII. 1886, 
p. 475 : J. R. Henderson, Trans. Linn. Soc., Zool., (2) V. 1893, p. 388: Ortmann, 
Zool. Jahrb. Syst. VII. 1893-94, pp. 752, 738, and Jonn. Denk. VIII. 1894, p. 57: 
Zehntner, Bev. Suisse de Zool. II. 1894, p. 178. 

Oelaeimue Carionis, Edw. (me Destn.), Hist. Nat. Crust. II. 63. 

Oelasimus porcellanun, White, P, Z. S. 1847, p. 85, and in Adams and Wlute, 
Samarang Crust., p. 50: Milne Edwards, Ann. Soi. Nat., Zool., (3) XVlIl. 1852, 
p. 151 ; Kingsley, Proo. Ac. Nat. Sci. Philad. 1880, p. 155. 

Oelaaimua perpleeuH, Milne Edwards, Ann. Sci Nat., Zool., (8) XVIII. 1852, 
p. 150, pi. iv. fig. 18: A, Milno Edwards, Nouv, Archiv, du Mas. IX. 1873, p. 274. 

? Gelasimus pulchellus, Stimpson, Proc. Ac. Nut Soi. Philad. 1858, pp. 99, 1(X). 

Vea annulipea, Ortmann, Zool. Jahrb. Syst. X. 1897-98, pp. 351 and 364: Nobili, 
Aim. Mas. Genov, (2) XX. 1899, p. 274 ; Dofloin, SB. Ak. Munch. XXIX. 1899, p 193. 

Length of the carapace about tliree-fifths of the greatest breadth 
at the acute claw-like autero-lateral angle.*?. The posterior border of 
the dorsum of the caiapace—i.e., the border corresponding with the last 
segment of the sternum—is a good deal over half the greatest breadth of 
the carapace, so that the latei’al borders of the dorauui of the carapace, 
which ai’e distinctly defined iu ii]mo.st two-thirds of their extent l>y a 
fine raised line, are only moderately convergent. The post-gastric and 
cardiac regions are the only ones that arc defined, and they but faintly. 

Front, measured between the bases of tbe eyestalks, from a fifth to 
a sixth the greatest breadth of the carapace. 

Orbits sinuous and considerably oblique ; their upper border defined 
by a tine raised line which is veiy distinctly double iu a good part of its 
extent; thcii’ lower border very elej^utly and regularly serrated—the 
teeth inci-easing iu size from within outwards. In the female only there 
is a short row of granules inside of and parallel with the lower border 
of the orbir. 

In the large cbeliped of tbe adult male the greatest length of the 
hand (including fingers) is at least three times the length of the carapace : 
the outer surface of the somewhat rounded arm and of the wiist and 
hand is smooth to the naked eye, with a few small granules ou the inner 
border of the wrist; the lower border of the palm is obscurely margin- 
ate: and on the inner surface of the palm are two salient granular 
crests, one of these is deeply grooved and nearly vertical and becomes 
continuous witlji the deutary edge of 1 he immobile finger, the other, 
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whiob is tiie more prominenf^ u> oblique lind rang to tbe lower border ol 
the same finger. In the adnlt male the fingers of the large are 
aboot twine the length of the nppei* border of the pnlm: the^' are not 
verj^ broad, and owing to the hookdike corre of the daotylna there ie a 
wide space between them when the tips are apt^oeod: the immohile 
finger is bat slighiiy carved, and is genorUty shortw than the dwctylaa, 
and oiving to the pieeence of an enlarged tooth »<»r the tip, the tip h#« 
a chaiacleristic notclied-trnncate appearance. 

The meropodite in the last pair of kgs is not at all loliaceonji* 

The carapace in the adult male is about 11 millim, long’and J9 
niilHm. broad. « 

In the Indian Mnscani aro 300 specimens from all parts of the 
coast from Kai'achi on the west to Afergni on the east. 

This species is not, as Miero queries, the same as Stimpson's 
G. splemiidns, of which we hare nameroas specimens from Hongkong, 

40, Gelasimua lacleus (De Haan). 

Ocypode (Oelasimua) laetea, De Haan, Faun. Japon., Cruat. p. 54, pi. icr. &g. 5 ,' 

Qelasimus lacteiis, Milue Edwards, Ann. Sci. Nat., Zool., (3) XVIlf. 1863, pi. iV. 
fig. 16: Stimpson, Proc. Ac. Nnfc. Sci. Ptiilad. 1858, p. 100; Miers, P. Z. S. 1879, 
pp, 20, 36; Eingeley, Proc. Ac. Nat Sci. Philad. 1880, p. 149, pi. x. fig. 28: Cano, 
Boll. Soc. Nat. Napol. III. 1889, p, 234; de Man , Notes Leyden Mas. XllI, 1891, 
p. 22: Ortniano, Zool. Jalirb., Syst, VII. 1803*94, pp. 752, 759. 

Vea laetea, Ortmann, Zool. Jahrb., Syst., X. 1897-98, pp. 851, 365. 

Easily distinguished from G. annulipea, which is its nearest relative, 
hy the following chnractei'S :— 

(1) the campaco is much more nearly quadi’angular, the posterior 
bolder of its dorsum being between three-fifths and two-thirds of its 
gieatest breadth, and its true lateral borders being parallel, while the 
lateral borders of its dorsum nro nearly so: 

(2) in the larger cheliped of the male the outer end of the upper 
border of the arm, and the inner boi’der of the wrist, are distinctly 
denticulated; the dactylus is not so strongly hooked, and the end of the 
immobile finger though obliquely truncate has an acuminate tip—never 
a notched-truncate tip: 

(3) the colour, in spirit specimens, has a sort of livid bloom never 
seen in O, annulipes. 

In the Indian Museum are 47 specimens from Karachi and 3 from 
the Andamans. 


l^Qelasimus invertug, Hoffmann. 

Gelasimus incersus, Hoffmann, in Pollen and vnn Dam, Faun. Madagaso. Orost. 
p, 19, pi. iv. figp. 23-26 (1874): Kingsley, Proc. Ac. Nat. Sci. Philad. 1880, p. 155 
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Be Ifan, Kotea Leqrdeti Mas. XIIL IWl, pp. 21, 44, pi. iv, fig. J2: Orttajisnn, SScnA 
Jahrb., Sjst., VII. ]€93^94, p. 751, and Jena. Denk. Ylli. 1584, p. 69. 

Gelaeimua chlorophthalmvs, Hilgandorf (nee £dw.), MB. Ak* Berl. 1878, p. 803 
(apud de Man). 

Qelasimua SnnVbt/, Kingslej, Free, Ac. Nat. Sci. Pbilad. 1880, p, 144, pi. 9, fig. 14 
(apud Ortmaim). 

Uea invet'aa, Ortmatiu, Zool. Jalirb., Syst., X. 1807-98, p. 351. 

There arc in the Indian Musenm specimens of this species from 
Madagascar and the Red Sea, and some from Karachi which differ 
from the type in the form of the dactjlus of the large male cheliped, 
and are here separated as a Tan’ety.] 

50. Qelasimm inverms^ vai*. sindemist uov. 

This variety differs from typical O. inversus from Madagascar only 
in having the tip of the dactylus of the large male cheliped simple 
(instead of famished with a second tooth that gives it a notched 
appearance) and the palm of the hand smoother externally. 

The species resembles G. annuUpes^ from which it differs in the 
following characters:— 

(1) the lateral borders of the dor,sum of the carapace are defined 
by a fine line which is raised and distinct in the anterior third only, 
and is a little more oblique: 

(2) the lower border of the orbit is much mox’e sinuous, and is 
either entire or is quite imperceptibly denticulated at its outer angle: 

(3) iu the largo cheliped of the male the arm is trigonal with 
sharp edges, the upper edge rising into a distinct lobe or crest and the ^ 
distal end of the inner edge forming a ci’cst or blunt tooth; the inner 
edge of the wrist is disUnctly denticulated, and the upper border of the 
palm has several longitudinal rows of granules; of the granular ridges 
on the inner surface of the palm the lower one that in G. nunulipes rutis 
to Hie lower edge of the immoibile finger is absent ai'j at most, is represented 
by a smooth and slight swelling ; finally the immobile finger, though as in 
G. annnlipes nearly straight and shorter than the dactylus, has a simple 
not a noteh'like tip. 

In the Indian Museum nre 30 specimens from Karachi. The cara¬ 
pace of the largest specimen is 10 millim. long and 18 millim. bi cad. 

51. Oelasitnus triangularis^ A. M. Edw. 

Oelastmus tnoafiruZorte, A. Milne Edwards, Nouv. Arobiv. da Mas. JX. 1873, 
p. 276: Kingsley, Pros. Ac. Nat. Sci. Pbilad. 1880, p. 160: de Man, Jonrn. Linn. 
See., Zool., XXII. 1887-88, p. 119, pi. viii. figs. 8-11, and Notes Leyden Mas. XIII, 
1891 , p. 22, and in Weber’s Zool. Ergebn. Niederl. Oat. Ind. II. 1892, p. 307: and 
Zool. ^abrb., '8yst., VIII. 1894-95, p. 677 : J. H. Henderson, Trans. Linn. Soc., Zool,, 
(2) T. 1888, p, 888. 



1000.3 Alfock-—CJarcMio/ogrtcai Fannu of India. 357 

Ctela9imiu$ perjilezut, Better ( nee Edw,), Neram Cniet. p. 88, pi. v. fig. 4. 

?? 0<ela»imu9 minor, 0«ren, Zool. H. U. S. “ Blaieoai,’* Croat., p. 79*, pT. 
figa. 8,2a (1839): Milne Edwarda, Ann. Soi. Nat., Zool., X VIU. 1852, p. 151: Kingaley,. 
Proo. Ao. Nat. Soi. Fhilad. 1880, p. 150. 

Vca triangidaria, Nobiti, Ann. Mas. Genov. (2) XX. 189^ p. 274. 

Length of the carapace ahont fonr-sereuths of the greatest breadth, 
which is at the spme-like antero>lateraI angles. 

Carapace strongly convex, almost liexagonal, the regions not indi¬ 
cated. The posterior border of the dorsum of the carapace is less than 
half the greatest breadth, hence not only the lateral borders of the 
dorsum of the carapace, but also the true lateral borders, are strongly, 
convergent posteriorly, the former being defined by a fine raised line in 
more than two-thirds of their extent. 

Front, as in G. annnlipeg, from a fifth to a sixth the greatest 
breadth of the carapace.. 

Orbits siiiuons, much oblique: the npper border defined by a fine 
microscopically-beaded line, which is doable in great part; the lower 
microscopically beaded, serrnlate at its outer end. 

In the large cheliped of the adult male the hand is about 2^ times 
as long as the carapace ; the outer surface of the arm, wiist, and handr 
are smooth to the naked eye; all the borders of the al’m are sharply 
defined and finely serrulate, the inner border of the wrist is finely 
serrulate, and the npper and lower borders of the palm are marginaie 
and granulate, especially the upper border; and the two oblique 
granular crests On the inner surface of the arm are in strong relief. 

In the large hand the dactylus, in the adult, is from 1^- to 1| times 
the length of the upper border of the palm; its tip is simply hooked 
and overhangs the simple upeurved tip of the immobile finger. 

The meropodito of the last pair of legs is not nearly so broad as 
that of the two preceding pairs. 

In the Indian Museum are 70 specimens, all but one being from, 
various parts of the Bay of Bengal littotal. The carapace of a large 
specimen is 10 millim. long and about 18 mi Him. broad. 

The figures of O. minor, Owen, agree very well with this species, 
and if the two names should prove to refer to the same species this name 
has the precedence. 

52. Oelasimus ieiragonum (Herbst).* 

Cancer marinue, minor, vocifcrane, Seba, ThesauruB, lit. p. 48, pi. zix. fig. IS. 

Cancer tetragonon, Herbst, Krabben, I. h. 257, pi. xz. fig. 110, and III. i. 81. 

Qelasimue tetragonum, Huppell, 24 Krab, rotb. Meer., p. 26, pi. v, fig. 6: Mitiitf 

* 1 aSBBme that Beebst used tetragonon as a noun substantive ia ^iposition to 
Cancer : it therefore oontmae in apposition to Gelaeimos peed as a substantive... 
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Edmirda, Hist. Nut. Crust. II. 62, and Ann. Boi. Nat., Zool., (8J XVIJI. 1852, p. 147, 
pi. iii. fig. 9: Gavrin, Voy. Coqnille, II. Zool., Crust, p. 10, pi. i. figs. 2, 8; A. Milne 
Edwards, in Maillard's Tile lleuniou, Ann. F., p. 6, and Noiiv. Archiv. do Mae. IX. 
1873, p. 273: Heller, Novara Crust., p. 37: Hilgeudnrf, iu t. d. Becken’s Beiseu Ost- 
Afr. Crust, p. 84: Hoffmann, in Pollen and Van Dam, Faun. Madag. Crust, p. 16: 
Koasnianii, Keis- roth. Meer. Crust, p. 52: Kingsley, Proc. Ac. Nat. Sci. Philad. 
18S0, p. 113, pi. is. fig. 11: de Man, Archiv f. Naturgos. LIll. 1887, i. p. 333, and 
Notes Leyden Mos. XIII. 1691, pp. 20, 24, pi. ii. fig. 6 : Ortmann, Zool. Jahrb. Byst. 
VII. 1893-94, pp. 750, 764: Whitolegge, Mem. Austral. Mus. III. 1897, p. 138. 

Gclaarmus Dupen-eyi, Guerin, Dana U. 8. Expl. Exp. Crnat. pt. i. p. 317. 

Uca tetragona, Ortmann, Zool. JaUrb., Syst. X. 1897-98, p. 348 : Doflciii SB, 
Ak. Munch. XXIX. 1899, p. 193. 

Length of the carapace about two-thirds of its greatest breadth 
at the acute antero-laternl angles. Carapace somewhat pentagonal, 
markedly convex fore and aft, the I’egions all recognizable but not 
strongly defined : though the posterior border of its dorsum is only 
half its greatest breadth, tho true lateral borders are but slightly 
convergent posteiiorly. In the adult male the fine raised line that 
hounds the doisal plane on each side is distinct as such only in the 
neighbourhood of the antero-lateral angles, but in the female it runs 
much further backwards. 

The breadth of the front, measured between the bases of the 
evestalks, is about a tenth the greatest breadth of the carapace. 

Orbits much oblique, both borders sinuous, the lower border 
elegantly denticulated throughout. 

In the large cheliped of the adult male the upper border of the arm is 
fairly pi eminent and the inner border ends in a sharp tooth, quite inde¬ 
pendent of the constricted-off terminal lobnlc ; the wrist I.s quite smooth 
to the naked eye, and has the inner angle sliaip hut not spiniforra ; 
and the hand is about 2| tiroes the greatest length of the cai'apace. 

In the hand of this cheliped the palm is, to the naked eye, frosted 
with very fine granules, some of which in the neighbourhood of a scar 
near the base of the immobile finger are visible to the naked eye ; its 
upper border is not, and its lower border is but obscurely, defined ; and 
the two oblique crests on its inner surface are mere swellings, often 
quite faint, and never strongly salient. Tlie fingers are neither broad 
nor pai-ticularly thin : the dactylus, which is about 1| tiroes the length 
of the upper border of the palm, tapers and is somewhat hooked at 
tip; the immobile finger commonly has two teeth a little enlarged, the 
second one being near the tip and sometimes giving the tip a somewhat 
notched (hut not truncated) appearance. 

The merns of the last pair of legs is not at all foliaceons. 

In the Indian Mnseum are 29 specimens from the Andamans: 
the carapace of a large one is 17 millim. long and 26 millim. broad. 
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The “ Ghallengei* ” speoimeus referred bj Miers to this species 
have a broad front and are identical with specimens from Hongkong 
that I take to be Q. fplendidus. 

53. OelaBimus Marionis, Desm. 

Qelmimm Marionis, Desinareat, Conaid. Gen. Craat., p. 124, pi. xiii. fig. 1, and 
Oiob. Soi. Nat. XXVIll. 1823, p. 243: Milne Edvrarda, Ann. Sci. Nat., Zool., (3} 
X VIII. 1852, p. 145, pi. iii. fig. 5 (nee Hist. Nat. Crust. 11. 53): do Man, Notes 
Leyden Mas. IT. 1860, p. 67: Miera, Ann. Mag. Nat. Ilist. (S) V. 1880, p. 308 ; 
Kingsley, Proo. Ac. Nat. Sci. Philad. XXXTI. 1880, p. 141, pi. ix. fig. 8. 

Gelaaimus cullrimanui*, White, P. Z. S, 1817, p. 205, Ann. Mag. Nat. Hist. XX. 
1847, p. 205, and Samnrnng Crust, p, 49 (apud Micro loc, eit. nupra). 

Oelaaimus culfrimannit vav. Man'onin, Ortmann. Zool. Jahrb. Syst. Vfl. 1893-94, 
pp. 750, 754. 

Length of the carapneo about two-tbirds of the greatest breadth, 
which is at the claw>likc antero-lateral angles. 

Carapace little convex, all its regions very well defined, the 
posterior border of its dorsum in the adult male is half its greatest 
bi*eadth and the true lateral borders are moderately convergent posteri¬ 
orly : the fine raised Hue that iu some other species defines the greater 
part of the dorsal plane is here, in the adult male, confined to the 
neighbourhood of the antero-lateral angles. 

The breadth of the front between the bases of the eyestalks is not 
a fifteenth the greatest breadth of the carapace. 

Orbits not very oblique nor very siuuoas; the lower border, which 
is nearly straight, is elegantly creuulato throughout. 

In the large cheliped of the adult male the upper border of tho arm 
is prominent and the inner border ends in a sharp tooth, independent of 
the terminal constricted-off lobule; the upper surface of the wrist is 
granular, and the iuuer border of the wrist has a denticle or spinule 
at its angle; aud the hand (fingers included) is about three times the 
length of the carapace. 

This largo hand has a curious twist: its palm is compressed and 
has tho upper and lower margins well defined, the outer surface 
covered with large granules, and the two granular orosts on its inner 
surface fairly prominent: its fingers are broad thin and laminar; the 
dactyluB, which may be four times as long as the upper border of the 
palm, is shaped like a knife-blade; aud in the immobile finger, which 
has a groove or line of pita along its outer surface, the dentary edge has 
a simple S-shaped curve. 

The merus of the last pair of legs is not at all foliaceous. 

In the Indian Museum are 9 specimens from the Andamans. The 
carapace of a large specimen is 18*5 millim. long aud 26*5 millim, broad, 
J. II. 47 
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64. GeJaHmus Marion in var. nifidus^ Dana. 

GelasintHB voeanit, Milae Edwards, Ann. Sci. Nat., Zool., (3} XYllI. 1862, p. 145, 
pi. iii. fig. 4 (uec Hist. Nnt. Crnat. II. 54): Stimpson, Proc. Ac. Nat. Soi. Philad. 1858, 
p. 99: Holler, Novara Crnst. p. 87: Hilgendorf, in v. d. Decken’g Rets. Ost>Afr., 
p. 83: A. Milne Edwnrds, Nonv. Arohlv. da Mns. IX. 1873, p. 272; Hoffmann, in 
Pollen and V.m Dam’s Fimn. Madngasc. Crnst. p. 10: Miers, Phil. Trans. Roy. Soc. 
Vol. 108, 1879, p. 488, and Ann. Mag. Nat. Hist. {5) V. 1880, p. 308, and Challenger 
Brachvlira, p. 242: Richters, in Mobias, Mcerosf. Maurit. p. 165: de Man, Notoa 
Leyden Mus. IT. 1880, p. 67, and Xllf. 1891, p. 23, pi. ii. fig. 5, and Arohiv f. 
Natnrges. LIJI. 1887, i. p. 352, and in Weber’s Zool. Ergebn. Niederl. Ost-Ind. II. 
1893, p. 305, and Zool. Jahrb. Syst. Ylll. 1894>95, p. 572: Haswell, Cat. Anstral. 
'Crnst. p. 92. 

Qelasimus nitidtin, Dana, U. S. Expl. Exp. Cnist. pt. I. p. 316, pi. xix. figs. 5n>d .* 
Milne Edwards, Ann. Sci. Nat., Zool., (3) XYlII. 1852, p. 147: Thnllwitz, Abh. 
Mas. Dresden, 1890-91, p. 42. 

OelanimuB enltrimnjius, Kingsley, Proo. Ac. Nat, Sci. Phil.-nl. 1880, p. 140, pi. ix. 
fig. 7: Ortmanii, Zool. .lahrb., Syst., VII. 1893-94, pp. 750*753, and Jena. Denk. 
VIII. 1894, p. 56. 

Uea ciiltrimana, Ortmann, Zool. Jahrb., Syst. X. 1897-98, p. 348. 

Differs from 0. Marionis only in the form of the large hand of the 
adult male: this member, in var. nitidm^ 

(1) is not mncli over 2^ times the length of the carapace, its 
dacfylns being but little more than twice the length of the upper border 
of the palm : 

(2) it has the two oblique granular ridges on the inner surface of 
the palm remarkably salient: 

(3) it has the dentary edge of the immobile finger thrown into a 
characteristic W-shaped curve owing to the strong projection of two 
large triangular lobes, and 

(4) it has the dact^dns somewhat booked at tip. 

In the Indian Mu.seura are 103 specimens, chiefly from the Anda¬ 
mans and Nicobars, but also from tbo Coromandel and Malabar coasts. 
The length of the carapace in large specimens is 14 miliim., the breadth 
21 miliim. 

55. Oelasimus acutus, Stimpson, de Man. 

Qelagimus acutuB, Stimpson, Proc. Ac. Nat-. Sci. Fliilad. 1858, p. 99: Tozzetti, 
Magenta Crust, p. 107: Kingsley, Proo. Ac. Nat. Sci. Philad. 1880, p. 144: de Man, 
Jonrn. Linn. Soo., Zool. XXII. 1887-88, p. 113, pl. vii. figs. 8-9, pi, viii, figs. 1-4, 
and Notes Leyden Mns. Xlli. 1891, p. 21, and in Weber’s Zool. Ergebn. Niederl. 
Ost-Iiid. II. 1892, p. 306, and Zool. .Tuhrb. Syst. VIII. 189-4-95, p. 573: Ortmnnn, 
Zool. Jabrb., Syst. 1893-94, p. 750. 

Uca acuta, Dofiein, SB. Ak. Munch. XXIX. 1899, p, 193. 

Length of the carapace about three-fifths the greatest breadth, 
wliich is at the acute wing-like antero-lateral angles. 
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Carapace atrongly convex fore and aft, the regions moderately well 
defined: its lateral borders are strongly convergent^, and still more so 
are the lateral borders of tho dorsal plane, which are defined in more 
than two'thirds of their extent by a fine raised line; the posterior 
border of the dorsal plane is contained from 2xj to 2| times iu the 
geatest breadth. 

Front, measured between the eye-stalks, about a twelfth the 
greatest breadth of the carapace, its moulded and bevelled edges do not 
together take up half its breadth. 

Orbits moderately oblique, both upper and lower bordei-s much 
sinuous; the lower border finely, the upper border still more finely and' 
more distantly crenulate. 

In the large cheliped of the adult male all three borders of the arm 
are well defined, the inner and the lower borders being crenulated, but 
the inner border having no tooth independent of the terminal constricted- 
o£E lobule; the upper surface of the wrist and the outer surface of the 
palm are closely covered w'ith vesiculous granules; and the hand 
(fingers included) may be 3^ times the length of the carapace. 

In this large hand the upper and lower boinlers of the palm arc 
well defined, and of the two oblique granular crests on the inner Bai*facti 
of the palm the upper one that runs to the dentary edge of the immobile 
finger is short and indistinct: the fingers are not particularly broad or 
thin, and however the teeth may be disposed, there is always one near 
the end of each finger tliat is enlarged so as to give the ends of the 
fingers, when apposed, a sort of tongs-like or forceps-like grip: the 
dactylus is from 2 to nearly 2f times the length of the upper box*der of 
the palm. 

The merns of the last pair of legs is distinctly foliaceons. 

In the Indian Mnsenin are 92 specimens chiefiy from the Sunder- 
bunds and Mergui, but also from Karachi and tho Andamans. In a 
large specimen the caiu-paco is 14 millim. long and 25 broad. 

56. Gelasinius Vussumien, £dw. 

Gelammis Dmaumieri, Milne Edwards, Ann. Soi. Nat. Zool. (3)XVHI. 1852, p. 148, 
pi. iv. fig. 12: A. Milne Edwards, Nonv. Arohiv. du Mub. IV. 1868, p. 71, and IX. 
1873, p. ^4: Hoffmann in Pollen and van Dam’s Faun. Madug. Crust, p, 17, pi. iii. 
figs. 19-22: Kingsley, Froc. Ac. Nat. Soi. Philad. I860, p. 145, pi. x. fig. 16: de 
Man, Notes Leyden Mas. 11. 1880, p. 68, and Xlll. 1801, pp. 20, 26, and Journ. Linn. 
Soc. Zool. XXII. 1887-88, p. 108, pi. vii. figs. 2-7, and in Weber’s Zool. Ergebn. 
NiederL Ost-Ind. II. 1892, p. 306, and Zool. Jahrb., Syst., VIII. 1894-95, p. 576: 
Lenz and Bichters, Abb. Senck, Nat. Ges. Frankf. XII. 1881, p. 42S : Haswell, Cat. 
Anstral. Crust, p, 93 : Mieitj, Zool. II. M. S. Alert, pp. 518, 641: Urtmann, Zqpl. 
Jalu’b. Syst. YIl. 1893-94, pp. 760,766. 
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Oelaeimus longidigiium^ Eiiigsloy, Proc. Ao. Nut. Soi. Philad. 1880, p. 144, pi. ix. 

10, 13 {Me Ortmann 1. c. infra). 

Uea Duaaumieri, Ortraann, Zool. Jahrb , Syst., X. 1897-98, p. 348; Nobili, Ann. 
Mob. Genov. (2) XX. 1899, p. 273: DoBein, SB. Ak. Munch. XXIX. 1899, p. 193. 

Closely related to Q. acutus^ £ 1*010 which it can be distinguished by 
the following characters when fully adult males aro compared:— 

(1) the regions of the carapace are much more strongly defined, and 
the raised lines that bound the dorsal plane of the carapace on each 
side are more curved, less rapidly convergent, and less distinct in their 
posterior part, which gives the carapace a much less posteriorly-con- 
‘tracted look ; and the orbits arc less oblique : 

(2) the front, measured between the bases of the eyestalks, is about 
a fifteenth the greatest breadth of the carapace, and its moulded and 
bevelled edges together take up more than two-thirds of its breadth: 

(3) in the large cheliped the ai'm is longer and more slender, both 
the oblique granular ridges on the inner surface of the palm are very 
strongly defined, and the fingers may bo fully 3 times the length of the 
upper border of the palm ; 

(4) these large fingers are broader and thinner, their tips are 
somewhat hooked and have no enlarged tooth near them, but near the 
middle of the immobile finger there is a enlarged tooth or triangular 
lobe: 

(5) the meruE of the last pair of legs, though it is compressed and 
somewhat broadened, is not a short foliaceous joint. 

In the Indian Museum are 52 specimens, from Mergui, Andamans 
and Nicobars, and Bimlipatam. 


57. Gelasimus Urmllei^ Edw. 

Qelaeimtis Urvillei, Milne Edwards, Ann. Sci. Nut., Zool., (3) XVllI. 1852, p. 148, 
pi. iii. fig. 10: Kingsley, Proc. Ao. Nat. Sci. Philnd. 1880, p. 145, pi, ix. lig. 16 : 
de Man, Notes Leyden Mas. Xlll. 1891, pp. 21, 34 : Ortitiann, Zool. Jahrb., Syst., 
VII. 1893-94, p. 750. 

Gelaaimua Dusstimieri, Hilgeudorl {nec Edw.), in v, d. Deckeii’s lleis. Ost-Afr. 
CrUBt. p. 84, pi. ir. fig. 1. 

This species closely resembles G. acutus and G. DmBumierif but is 
distinguisbed from both by the presence of a raised row of granules 
behind and parallel with tlic middle third of the lower border of the 
orbit—just inside the orbital cavity. 

As in O. acuiuB, the fine raised lines that define the dorsal plane of 
the carapace laterally are distinct throughout and rapidly convergent, 
which gives the carapace a look of breadth in front and of unusual 
uai’TOwucss behind; and, as in 0, acutuB, the moropodites of the laat 
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pair of legs ai^e, evto in the male, decidedly shoi'iened and foliacednm 
joints. 

On the other hand the front is, as in O, Dussumierit extremely 
narrow, and its bevelled and moulded edges take np most of its breadth 
between the eye-stalks. I'he regions of the carapace, also, arc as 
strongly defined as they ai*e in Q. Dusmmwri. 

Tlie lai'ge hand of the male resembles tiint of Q. Dussumieri in 
having both the oblique gi*anulfir ridges on the inner surface of the 
palm strongly salient, and in having veiy long fingers with simple 
hooked tips: the fingers however are not so broad and thin, nnd the 
lobe near the middle of the dentary edge of the immobile finger may 
be present or not. 

In the Indian Museum ai'e 10 specimens, from Karaclii,-Madras, 
and the Nicobars. 

The carapace of the largest specimen is 20 millim. long and 36 
millim. broad. 


Subfamily Scopiiuebinj;. 

Dotilla, De Haan, Stimjison. 

Doto, De Haan, Fann. Japon. Crnst. p. 21 (1835) nom. ^reeoc.: Milne Kdwards, 
Hist. Nat. Crnst. II. 38, and Ann. Sci. Nat., Zool., (3) XVllI. 1852, p. 152. 

Dotilla, Stimpson, Proc. Ac. Nat. Sci. Philad. 1858, p. 98. 

Cephalotborax so deep as to be subcnbical, as long as broad or a 
little broader than long. Anteriorly the sidewalls of the carapace have 
a carious gyrous-sulcate sculpture resembling brain-convolutions ^ often 
also a similar kind of sculpture is found on the dorsum of the carapace 
and on the meropodites of the external maxillipeds. 

Front a natiow deflcxed lobe much as in Ocypoda. The orbits, 
which occupy all the rest of the anterior border of the carapace, are 
more or less oblique and shallow—in one species so shallow as to be 
almost obsolete. Eyestalks rather long and slender, with the eyes at 
the end. 

Antennnles, like those of Ocypoda^ having the basal joint of good 
size, and the flagellum small and hidden by the front. The autennie 
stand at the inner angle of the lower orbital border and have a rather 
short flagellnm. 

The epistome would be linear bnt for a large median trinngnlar 
lobe that projects between the external maxillipeds. 

Buccal cavern enormous, suboval or subcircular in outline: the 
external maxillipeds, which completely cover it and are also vesry large, 
have a sk*cmg almost homispberieal bulge; their ttei'aB is auich larger 
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tlian tlie iscliinm and carries the flagellnm at the antero-eaterual angle: 
the exognath is extremely slender and inconspicuous. 

Chelipeds equal, stouter thnn the legs : fingers usually slender and 
a little deflexed, usually without conspicuous teeth. 

Legs not much differing in length, which is moderate ; their meri 
(as also those of tlie chelipeds) have on the upper surface a curious 
membranous area or “ tympanum.’* Similar " tympana ” may also be 
present on some of the segments of the sternum. 

The abdomen in the male consists of 7 separate segments, and 
though narrow is nowhere linear or compressed: the distal end of the 
fourth segment is thickly fringed with bristles, and overlaps and partly 
conceals the fifth tergum. In the female, according to De Haan, the 
abdomen consists of 5 separate segments. 

Distribution: Tropical shores and mud>flats, fivim East Africa and 
the Red Sea eastwards to Japan. Found in the same situations ns 
Qelasimus and Ocypoda. 

Key to the Indian ^edes of Dotilla. 

I. Carapace broader than long: chelipeds not xnneh 
longer than the carapace, and not nmch differing 
from the legs in point of length : no “ tympana ” 
on the sternum :— 

1. Meropodites of legs not dilated : lingers of 
chelm slender, without any conspicuons teeth 

i. Whole surface of merns of external 
maxillipeds gyrons-snlcate: fingers not 

longer than palm.. D.nffjniH, 

ii. Only the onter-half of the meres of the 
external maxillipeds is gyrone<8nlcate:— 

a. Fingers slightly longer than the 

palm. Ji. Blanfordi. 

b. Fingers more than twice as long as 

the palm.. D. intermedia, 

2. Meropodites of the legs dilated 

i. Fingers of chelm without any couspicuons 
tooth : dactyli of the legs, even of the 

last pair, shorter than the propodites. D. brevitartie. 

ii. A large tooth on each finger of the chelee, 
arranged so that when the tips of the 
fingers are closed these large teeth meet, 
and an honr-glass'shaped space is left 


between the closed fingers: dactyli of the 

legs longer than the propodites.. D. clepsijdrodactylus. 

II. Carapace at least as long as broad; chelipeds 8 or 4 
times as long as the carapace, and much longer than 
the legs: tympenu ” present os the sternum. D.jnjfctiroides, 
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58. Dotilla nffinis, n. sp. 

Differs from D. sulcata, with specimens of which, from tlie Red 
Sea, I have compared it, only in the following characters 

(1) thero is no spine on the under surface of the arm, (2) the 
fingers are not so long as the palm, (3) there is a small tympanum on 
the dorsal surface of the merns of the last pair of legs, whereas in 
V. sulcata only the tympanum on the ventral surface is present. 

The carapace behind the gastric and inside the bianchial regions, 
fmrms a smooth semicircular facet, but all its anterior and lateral 
regions have a curiously convoluted sculpture, the convesities of the 
convolutions being finely granular. 

The grooves that define these convolutions form, when viewed as a 
whole, a sort of five-rayed star, the anterior ray (which runs up 
between the e^’es on to the front) being the shortest, the antero-latei’al 
rays (which run towaids the outer angles of the orbit) being a little 
longer, and the postero-lateral rays (which really are triple) being Ike 
longest of all. 

The ptcrygostomian regions and neighbounng part of the side- 
walls of the carapace, and the meropodites of the external maxillipeds 
liave the same carious convolntod scnlpinre. The orbits are shallow 
but are perfectly defined. 

The merns of the external maxillipeds is more than twice the size 
of the ischium. 

Chelipeds (measured round their carve) not twice the length of 
the carapace : no spine on any of their segments : fingers not so long as 
the palm. 

Legs slightly longer than the chelipeds, their meropodites not at 
all broadened bat all having a “ tympanum *’; except in the case of the 
last pair of legs—in which the dactjlns is remarkably long—the dactyli 
are rather shorter than the propodites. 

No tympana on the sternnm. 

In the Indian Museum are 4 specimens from Aden and the 
Baluchistan coast. The carapace of the largest is 5*3 milUm. long and 
7'3 millim. broad. 


59. Dotilla inim'media, de Man. 

DotUla intermedia, de Man, Journ. Liim. Soo., Zool., XXII. 1887*88, p. 185, 
pi. ix. figs. 4-0 (ISSSj. ’ 

Carapace sculptured in much the same way as in D. affinis, only 
the grooves are not so deep and distinct, and there is an additional 
groove running |Mirall0l with the posterior margin. 
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The mei'os of the external maxillipeds is not twice as large as the 
ischium, and the scnlptaiing consists of a single loop parallel with the 
outer border of the merus, the inner half of that joint being quite 
smooth. 

Fingers more than twice as long as the palm. In the last pair of 
legs the daotjlus is about twice as long as the propodiie: in all tlie 
other legs tlie dactyli are very little longer than the propodites. 

In other respects this species agrees with D. offlnis. 

In the Indian Museum are 15 specimens from Mergui. The 
carapace is 4 millim. long and a little over 4 millim. brond. 

60. Dotilla Blanfordi, n. sp. 

The wliole of the dorsal surface of the carapace is areolaled and 
grooved (the areolte being finely granular and the grooves smooth) as 
follows :— 

A very distinct groove runs parallel with cither lateral border, and 
a scarcely less distinct one runs parallel with the posterior border, and 
in the space bounded by these grooves a six-ri»yed star of gi’ooves of 
nearly equal length can be made out. This “ star ” is formed hy a 
^oove rmining fore and aft down the middle of the cai-apace and 
having, on either side of it, a semicircular chord joining the outer 
angle of the orbit with a point near the postero>lateral angle of the 
carapace. The intersection of these grooves cuts the post-gastric sub- 
region into 4 symmetrical tubercles. 

The whole side-wall of the carapace is finely gmnular, and the sub- 
hepatic and pterygostomian regioiis have the characteiistic convoluted 
sculpture. The orbits are shallow but are peifect. 

The estemal maxillipeds are finely granular: the merus is twice as 
big as the ischium, and its sculpture consists of a single loop parallel 
with the outer border and a single groove parallel witb the inner 
border. 

Ohelipeds as in 2). affinis^ except that the finders are a little longer 
than the palm. 

Legs as in D. affints^ the meropodites being slender and all having 
a “ tympanum," but in the last pnir the dactylus is about twice as long 
as the propodite, and in the oilier pairs the dactyli are very slightly 
longer than the propodites. No sternal tympana. 

In the Indian Museum are 4 specimens from the' coast of Sind and 
Baluchistan. The carapace of the type is a little over 5 millim, long 
and not quite 7 millim. broad. Collected by Mr. W, T. BlaQfor4, 
F.B.S. 
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61. DoiUia cl^^drodactyluSi u. sp. 

Near D. Wichmanni, de Man. 

The sculpture of the dorsum of the carapace is like that of 
D. Blanfordif only the grooves are much deeper cut atid the groove 
between the post-gastric region and the postero-lateral angle of the 
carapace is double: the sculpture of the sidewall of the carapace is 
like tliat of D. Blanfordi. 

In the external maxillipeds the merns is not twice as big as the 
ischium, and its sculpture consists of a single simple convolution 
parallel with the outer border, the inner half of its surface being quite 
smooth—as is D. intermedia. 

The orbits are shallow but are quite perfect. 

The chelipeds, measured all round their curve, are not twice the 
length of the carapace and have no spine on the arm. The fingers are 
much longer than the palm : in the adult male they are extremely slender^ 
and each has a large tooth airanged so that when the tips of the fingers are 
closely apposed these two teeth meet and leave an hour-glass-shaped space 
between the closed fingers. 

Legs a little longer than the chelipeds; their meropodites are 
slightly but distinctly dilated and all have a tympanum: their dactyli 
are all longer than their propodites, and in the last pair the dactylus is 
very long, slender, straight, and fluted. No sternal tympana. 

Colours, speckled like the sand in which they live. 

In the Indian Museum are eight specimens from False Point on 
the sea face of the Mahanaddi Delta. The carapace of the largest is 5 
millim. long and 6 millim. broad. 

62. Dotilla hrevitarsisf do Man. 

Dotilla bi'evitarsis, de Man, Joarn. Linn, Soo., Zool., XXII. 1887-88, p. 180, 

pi. is. figs. 1-3 (1888). 

The whole carapace is grooved and areolated (but the sculpture is 
not veiy deep) as follows :— 

A strong gi'oove runs fore and aft down the middle of the carapace, 
an(^her runs parallel with the posterior border, and on each side 
another takes a sinuous course along each lateral border: other short 
apd rather indefinite grooves join the median and lateral grooves. 

The subhepatic and pterygostomian regions have the usual C(mvD- 
luted sculpture. Orbits shallow, but distinct. 

The mems of the exteimal maxillipeds is much larger than the 
ischium: its whole surface is sculptured, the sculpture taking the form 
of a W-shaped convolution. 

J. II. 48 
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Chelipeds skort, witliout any spine on the arm: palm sbort, higli, 
and compressed, witk sharp edges, traversed by a fine raised line near 
and parallel with the lower border: fingers thin and compressed, about 
as long as the palm, the upper edge of the dactylns—like that of the 
palm—fringed with hair. 

Legs a little longer than the chelipeds, the meropodites—especially 
of the first 3 pairs —mnch broadened and cotnpressed, all having a tympa¬ 
num. The dacfyliy even of the last pair of legs, are shorter than the 
propodites. 

No tympana on the sternum. 

In the Indian Museum are fragments of 3 specimens from Mergni: 
do Man states that the breadth of the cephalothorax of the largest 
specimen is nearly 10 inillim. 

63. Dotilla mycHroides^ Edw. 

Doto myrtiroidcs, Milno Edwards, Ann. Sci. Nat. Zool. (3) XVllT. 18.52, pi. ir. 
fig. 24. 

Doiilta myctiroides, Stimpson, Proc. Ac, Nnt. Sci. Fhiiad. 1858, p. 98: A. O. 
Walker, Joarn. Linn. Soo. Zool. XX. p. Ill: Anrivillins, Znr Biologie aTn]*liibiscker 
Dokapoden, p. 5, pi. i. figs. 1-13, pi. iii. fig. 13, (Mifcg. Ges. Wisa. Upaaln, 1893). 

Bcopimera myctiroiden, Henderson, Trans. Linn. Soc., Zool., (2) V. 1893, p. 390. 

Carapace about as long as, or slightly longer than, broad, little 
sculptured dorsally, though its antero-lateral parts are studded with 
vesiculous gi'anules. Front grooved: a groove runs parallel with either 
lateral border, and a faint groove crosses either p&stero-lateral angle. 
The side-walls anteriorly have the usual “ br.iin-couvolutioit ” sculp¬ 
ture. 

Orbits very oblique and very shallow, almost obsolete. 

The merns of the external maxillipeds is nearly twice as big as the 
ischium and is finely granular; a single faint groove, most distinct 
anteriorly, runs parallel with its outer border. 

Chelipeds between three and four times the length of the carapace, 
all the joints long, slender, and unarmed: fingers longer than the palm, 
without any conspicnons teeth. 

Legs long, but much shorter than the chelipeds: the meropodites 
strongly dilated, and with a large “ tympanum ”: the dactylus of the 
last pair is longer than the propodite, bat in the other three pairs it is 
a little shorter than the propodite. 

On either side of each of the last four thoracic sterna is a large 
tympanum. 

In the Indian Museum are 19 specimens from the Andamans and 
11 from the Coromandel coast. The carapace is 10 millim. long. 
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ScoprifERA, De Haan. 

Seopirnera, De Hnan, Faaa. Japon. Croat., p. 21 (1835): Milne Edwarda, Ann. 
8 ci. Nat., Zool., (3) XVIII. 1852, p. 153. 

Scopimera lias the Bame deep “ cubical ” carapace and the same 
general facies as Dotilla, but differs in the following^haracters:— 

The carapace is much broader than long and has none of the 
curious sculpture, resembling brain convolutions, that is found, at any 
late on the sidewalls, in Dotilla: the external maxillipeds are un¬ 
sculptured and their merus, though large, is smaller than their ischium : 
the abdomen of the male has a curious wasp-like form owing to the 
length and nari'owness of its fifth segment, which segment may even 
become elongate-linear by constriction ; it has no bristles either on the 
4th tergum or elsewhere: in the female the abdomen consists of 7 
separate segments. 

Distribution : Indo-Pacific shores, from Karachi to Japan. 


Key to the Indian species of Scopimera. 

I. Chelipeda and legs with a reticulate or anbaquamiform 
granulation, the chelipeda in the male about twice the 
length of the carapace: moat of the tjmpana on the 
legs are traversed by a longitudinal ridge: fifth 
abdominal tergum of male long and narrow, but not 
linear. S. investigatotig. 

II. Chelipeda and legs finely and uniformly granular, the 
chelipeda in the male nearer 3 times than twice the 
length of the carapace : the tympana not subdivided 
by a ridge : the fifth abdominal tergum of the male is 
long and linear... S. erabricauda. 

According to F. Muller, 8. gtZobosa, De llnan, is found in Indian waters. The 
form of the abdomen in this species ia similar to that of 8. inrestigatoria, but the 
carapace is smooth, and the tympana of the legs are different. 

64. Scopimei'a investigatoris, n. sp. 

Carapace much broader than lot>g, decidedly pentagonal, without 
distinction of regions, smooth except anteriorly and laterally where 
there are numerous irregnlarly-scatiered granules: the sidewalls and 
pterygostomian regions finely granular. 

Orbits broad as in Ocypodii, shallow, the upper border very oblique, 
the lower border finely denticulated and very prominent as in Qelasimus, 

External maxillipeds with some obsolescent granulation. Gbelipeds 
and legs finely granular in a somewhat reticulate or subsquamiform 
way. 
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Chelipeds about twice as long as the carapace : tympanum on the 
inner surface of the arm large, that on the outer sui’face of the arm 
small: fingers about as long as the palm, without any enlarged 
teeth. 

Fii’st 3 pairs of legs about the same length as the chelipeds, the 
4th pair shorter: the menis of all much dilated and with large well- 
defined tympana, all of which, except only the one on the dorsal surface 
of the last pair, are longitudinally subdivided by a fine ridge; the 
dactylus in the first 3 pairs is about the same length as the propodite, 
but in the last pair is considerably longer. 

. In the male abdomen the fir.st 2 segments are horizontal-linear, the 
3rd and 4th, though distinct, form a “ butterfly ” plate, the 6th is long 
and narrow and longitudinally grooved and gradually expands to meet 
the 6tli, which is long and broad, while the 7th is transversely 
oval. 

In the female the abdomen is of the usnal shape, but in its broadest 
part is little more than half the breadth of the sternum. 

In the Indian Sluseum are 11 specimens, from Diamond Tslaiul ofi 
C. Negrais in Burma. The carapace of the largest male i.s 4 6 millim. 
long and 7 millim. broad. 

65. Scopimei'ii crahricau Ja, n. sp. 

Carapace subpentagonal, the regions indistinctly indicated, the 
surface of the rnid-dorsal region is symmetrically puckered or ve.sicii- 
lous ; the sidewalls and pterygostomian regions granular. 

Orbits modeiately bivad and deep, the upper border oblique, Mjc 
lower border piominent and finely denticulate. 

External raaxillipeds smooth: chelipeds and legs “frosted” under 
the lens. 

In the male the chelipeds are more than 2| times the length of the 
cai'apace and arc longer and much stouter than the legs : there is a large 
tympanum on the inner surface of the arm, and a very small one on the 
outer surface: the dactylus is a little shorter than the palm and has 
one large tooth. In the female th^ chelipeds are shorter and not much 
stouter than the legs: the fingers are shorter than the palm, and the 
dactylus has no large tooth. 

The meropoditos of the legs are much dilated: all have tympana 
but these are not subdivided by any ridge: in the first 3 pairs of legs 
the dactyli are a little longer, iu the fourth pair considerably longer, 
than the propodites. 

In the male abdomen the first 2 segments e^re linear-horizontal and 
concealed, the 3rd and 4th form a triangular plate deeply grooved down 



1900.] A. Alcock —Oarcinologioal Fauna ^ tndta. 371 

the middle line, the 5tli is long linear and grooved, the 6th and 7tli, 
tliough separate, together form a racket-head. 

Ill the female the abdomen is of normal sliape. 

In tlie Indian Museum are a male and female from Karachi. The 
oai'apace of the male is 6 5 millim. long and barely 10 millim. broad. 

TrMPANOMEKus, de Man, Bathbun. 

Dioxippc, de Man, Journ. Linn. Soc,, ZooL, XXII. ISST-'SS, p. 137 (1888): nom. 
prseoce. 

Tympanomeritg, Rathbnn, Proo. Biol. Soc., Wasliington, XI. 1897, p. 164. 

Carapace deep, quadrilateral, broader than long, the regions not 
defined. Front narrow, deflexed: the orbits are trenches occupying the 
whole anterior border of the carapace between the front and the antero- 
latei'al angles. 

Eyes, antennnles,* antennas and epistome ns in Dotilla, Buccal 
cavern large, a little iiarx’owed and rounded anteriorly: the external 
maxillipeds completely close the buccal cavern, the anterior outer corner 
of the ischium is marked off as a distinct facet as in Dotilla and 
Scoi'iiiiera, the merns is much larger than the ischium, the palp arises 
near the antero-external angle of the merus, and the exognath is small 
and linear. 

Chelipeds in both sexes stouter, and in the male longer, than the 
legs; fingers a little deflexed. 

Legs rather compressed, the two middle pairs a little longer than 
the 6i'st nnd last pair: there are ill-defined tympana on the meropodites. 

The abdomen in both sexes consists of separate segments, and in 
the male is narrow. 

Distribution : Japanese and Andaman Seas. 

The name Tympanomeru/t is a most unfortunate one, since the ** tympana,” 
comparod with those of Dotilla and Scopitnera, are ill-defined and inconepicuous. 

66. TytnpanonieruB orientalis (de Man). 

Dioaippe orientalis, de Man, Joum. Linn. Soc. Zool. XXll. 1887-88, p. 138, 
pi. ix. figs. 8-10. 

Carapace square-cut, the length about four-fiftlis of the gi-eatesb 
breadth, dorsally nearly flat with the lateral boi’ders well defined 
especially anteriorly, the surface a little lumpy in places: a perfectly 
straight fine transverse ridge rnns close to and parallel with the 
posterior border. 

Front grooved dorsally, hardly a fourth the breadth of the 
carapace. The outer angle of the lower border of the orbit forms a 
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prominent tooth, Tlie meras of the external mnxillipede is grooved 
along the onter boi^der. 

Chelipeds in the male neailv three times the length of the carapace: 
wrist elongate, somewhat cuboid, with a strong laterally-compressed 
lobe or tooth at its inner angle : palm rather high, both boi’ders 
marginate and a second fine ridge runs close to and parallel with the 
lower border: fingers a little shoi'ter than the palm, finely denti¬ 
culate. 

In the female the chelipeds are not twice the length of the cara¬ 
pace, the wrist is not elongate, though the tooth at its inner angle is 
.present, and the fingers are a little longer than tlie palm. 

The meropodites of the legs are slightly dilated, the dnctyli are 
shorter than the propodites, and the carpopodites and propodites of the 
first two pairs are densely tomentose. 

The fifth abdominal tergum of the male, though not particularly 
elongate, is a little constricted at base. 

In the Indian Museum are 6 specimens from Mergui. The carapace 
of the largest is 4 millim. long and 5 millim. broad. 

Subfamily MACROPHTHALuiNiE, Dana. 

Clistostoma, De Haan restr. 

Cleiaiottoma {^dilata neo puailla) De Haan, Faun. Japon. Cruet, p. 26 : Milne 
Edwards, Ann. Sci. Nat., Zool., {3} XVIII. 1852, p. 160. 

Carapace of no great depth, broader than long, its sides slightly 
arched, its regions ill-defined. 

Front of moderate breadth, more than a fourth the greatest breadth 
of the carapace, declivous : orbits well defined, of good depth, occupying 
all the rest of the antprior border of the carapace: eyestalks stout, eyes 
terminal. The antennulcs fold obliquely: the antennae are small and 
stand in the inner orbital hiatus. 

Epistome well defined, very short fore and aft, with a prominent 
lobe or tooth in the middle line projecting between the external 
maxillipeds. 

Buccal cavern squarish, but with the sides a little arched, com¬ 
pletely closed by the external maxillipeds. These are large, and have 
the inner angle of the ischium strongly produced, the merus as large as 
or larger than the ischium, and the palp articulating at the antero- 
external angle of the merus : the carpus is ovate, but the two terminal 
joints are very short and slender: the exognath is in great part con¬ 
cealed. 

Chelipeds in the female shorter and slenderer than any of the legs, 
in form exactly like those of the female of Qelasimus. 
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Of the leg! the first tvro pairs are the shortest and slenderest, while 
tlie middle two pairs are much the largest and faaye very hrond mero> 
podites. There are no “ tympana.” 

The abdomen of the female consists of 7 separate segments, and is 
very broad. 


67. OUstostoma dotilliforme^ n. sp. 

Carapace rather depressed, slightly convex, smooth, with the 
regions ilhdefined ; its lateral borders are slightly arched and are finely 
serrated anteriorly behind the acnte, almost dentiform, anteroduteral' 
angles. Front between a third and a fourth the'gi'eatest breadth of 
the carapace, concave in the middle line. Upper border of the orbit 
sinuous, lower border prominent and finely serrated. 

Hems of the external maxillipeds larger than the ischium, 
sculptui’ed (somewhat as in the Dotillm) with a sort of Y-shaped 
sulcus starting from the autero-external angle. The pterygostomian 
regions also are sculptat*ed with branching or convoluted grooves much 
as in the Dotillao. 

The second and third pair of legs, which are much longer than the 
other two pair, are a little over times the length of the carapace 
and have an almost foliaceous meropodite with the anterior border 
finely serrulate and the posterior border elegantly spinato: the anterior 
border of the carpus and propodite of the second and third pair of legs 
is tomentose. 

A single egg-laden female is in the Indian Museum; it was found 
at Karachi, and its carapace is 7 millim. long and 9 millim. broad. 


TtIiOdiplax, de Man. 

Tylodij^aw, de Man, Zool. Jahrb., Syst. Vlll. 1894-^, p. 593 (1895). 

Carapace deepish, quite flat dorsally, broader than long and broader 
behind than in front, the lateral bot*ders being posteriorly divergent 
and having a distinctly convex curve, the regions more or less defined. 

Front between a third and a fourth the greatest breadth of tlie 
carapace, not deflexed, grooved longitudinally. The orbits occupy the 
rest of the anterior border of the carapace, but as the extent of this 
border is a good deal less than the greatest breadth of the carapace, and 
as the frant is broad, the orbits have nut the same elongate form as they 
have in most species of Maerophthalmust though otherwise aimilax. 
AAtennules and autennee as in Maorophthalmus, Eyes smaHt terminal 
on the eyeetalki. 
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epis^nifi wooid Im Imear, were it tu>t tor a s^aegtFlike fold or 
lobe ibafc projects strongly between the meropodiies of the external 
maxillipeds: owing to this fold the anterior edge of the bnceal carem 
has a bilobed appenraitoe. The external maxillipeds completely close 
the buccal cavern: their merus is at least as long as and decidedly 
broader than their ischium: the flagellum, which is slender, is nrticnln- 
ted near, but not at, the antero-externnl angle of the merus: the 
exognath is not much concealed, though not completely exposed. 

The ohelipeds in the adult male are unknown: in the young male 
they are equal and are shorter and slenderer than the legs, except 
l>erhap8 the very small 4th pair. 

The legs have somewhat the same relations as in Maerophthalmns — 
».e., the first and last pairs are much the shorter and the two middle 
pairs are much the longer and stouter. 

The abdomen in the female is unknown; in the male it is nari’ow, 
and consists of 5 separate joints, the 3rd 4th and 5th segments being 
fusud, bnt without obliteration of sutures. 

It seems to me of very doubtful utilitj to separate this form fiom 
Paracliatostoma, de Man, or either of them from Clutostomaj De Hoan 
(as restricted by de Man). 


68. Tylodiplax indtMf n. sp. 

Two jonng males from Karachi nro in the Indian Museum : their ohelipeds are 
etill of the female Macroplithalmus ty))e, ao that it is impossible to give a complete 
diagnosis of the species. 

Carapace more or less hairy, finely punctate, its length less than 
two-thirds its greatest breadth wliich, owing to the strong divergence, 
from before backwards, of the lateral borders, is posterior; its antero* 
lateral angle is an obtuse angle. The gastric region is defined by a 
perfectly circular line. 

Front' square-cut, laminar, but not projecting hejond the inner 
angles of the orbits, from which it is separated by a groove : the front 
is concave in the middle line. 

■ The pigment of the eyes is small in amount, and is placed some 
distance tehind the end of the ^stalks. 

The merus of the external maxillipeds is longer and mnoh broader 
than tlie ischium, and has its antero-extemal angle considerably dilated, 
and its iterface somewhat granular. 

The chelipeds of the immature male, and the legs, are haiiy, mudi 
as m MacroplUhahnus depreaaw, tlie hairs on the posterior border of 
the merus of the 2iid pair of l^s and on the dorsal surface of carpus 
and propodite of the 2nd and 3rd pair of legs being partienlarfy 
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thickset. The length of the longest (second) pair of legs is 2f times 
that of the carapaoe, that of the last pair of legs is very little more tlian 
that of the carapace. 

Two young males from Kni*nohi: the carapace 6’5 millim. long and 
11 millim. broad. 


Maceofhthalmus, Latreille. 

Maerophthalmm, Latreille, in Cnrier B^gne An. fed. 2) Vol. IV. p. 44 (1829): 
Do Haan, Fann. Japon. Cruet, p. 26: Milne Edwards, Hist. Nat. Gmat. II. 63, and 
Ann. Sci. Nat., Zool. (3) XVIII. 1852, p. 165: Dana, U. S. Expl. Exp., Crust, pt. 1. 
p. 812 : Mierg, Challenger Brachyura, p. 248. 

Carapace depressed, quadrilateral, broader than (sometimes more 
than twice as broad as) long: the I'egious are well defined, the cervical 
and branchial grooves being chai’acteristically conspicuous both on the 
dorsum of the carapace^ and on the lateral border where they cut out 
two prominent teeth or lobes. 

Front deflezed, narrow, often a narrow lobe as in GelaHmus: its 
free edge never approaches the epistome. The orbits are narrow 
trenches occupying the whole anterior border of the carapace between 
the front and the aiitero-lateral angles : eyestalks usually very long and 
slender, as in Geladmus. The antennular fiagella, which are rather 
small, fold transversely beneath, but are not concealed by, the front. 
The nntenno} stand at the inner angle of the orbit: the basal joint is 
short, and the fiageilum is of good length. 

Epistome very short fore and aft, almost linear, but well delimited 
from the palate. Buccal cavern somewhat arched anteriorly. The 
external maxillipeds have a broad folinceous ischium and merus (the 
latter about half the length of the former) and a coarse fiageilum 
articuliiting with the antero-external angle of the merus : though the 
ischium and merus may not quite meet across the middle of the buccal 
cavern, the narrow interval that may exist between them is largely 
filled by the flagella, so that the underlying parts are concealed. 

The chelipeds differ greatly in the sexes ; in the female they are 
equal, and are shorter and slenderer than any of the legs except, 
perhaps, the short and weak last pair : in the adtdt male tliey are equal 
or Bubequal, and are longer and stouter than any of the legs except, 
perhaps, the particularly large and stout penultimate’ pair; in both 
sexes the fingers are curiously doflexed and bent or curved itiwards 
distally. 

Of the legs, the first and last pairs are usually singularly short and 
slender compared with the second and third paii'S: the third pair are 
the longest and stoutest, being nearly or quite as large as the chelipeds, 
J. If. 49 
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and the fourth (last) pair much the shortest and weakest of all. The 
dactylns in all is broad, stout, and laterally compressed. 

The abdomen in both sexes consists of 7 separate segments, and in 
“tbe JnaJe is nan'ow.er at base than the breadth of the sternum. 

Key to the Indian species of Macrophtbalmus. 

I. Carapace much broader tlian long, its sides are distinctly 
convergent posteriorly and the antero-lateral angles are aonte 
and spiniform: front narrow • 

1. The eyestalks project nearZy half their length beyond 

the antero-lateral angles of the carapace. 3f. ren'eav.Tt. 

2. The eyestnlks project slightly beyond the antero-lateral 
angles of the carapace: the true first tooth of the 
lateral border of the carapace belongs to the upper 
border of the orbit, and the antero-lateral angle of the 

carapace is formed b 3 ' the true second tooth. M nulcatus. 

3. The eyestalks do not project beyond the nntero-luteral 
angles of the carapace 

i. Some of the borders of some of the log joints 


are donticnlate or spiny. if. pcctinipcs. 

ii. Legs smooth, except for a small subtermiual 
denticle on the anterior border of the meropo- 

ditos ... M. eonvesuB. 

If. Carapace broader than long, its sides are parallel ;— 


1. The tooth at the antero-lateral angle of the carapace 
is truncate and squaro-ont: front about an eighth the 
greatest breadth of the carapace : inner surface of the 


palm of the male smooth. if, depressw. 

2. Front abonb a fourth the greatest breadth of ihn 
carapace: inner surface of the palm of the male 

nrmed with a spine .... M. erato. 

III. Carapace broader than long, its sides divergent posteriorly ; 
two nearly parallel, obliquely longitudinal, finely beaded 
lines on the posterior part of each epibranchial region. if. tomentosuB. 


Besides the fore-named, the four following species, of which I have not seen 
specimens, are said to occur in Indian Seas ;— 

(1) if. simpUcipes, Gncrin, Mag. de Zool. II. 1838, pi. xxiv. fig. 1: it appears to 
differ from M. peefinipee in having no spines or denticles on the leg-joints. 

(2) if. carinimanaSi Milne Edwards, Hist. Nat. Crust. II. 65, and Ann. 8ci. 
Nat. Zool. (3) XYllI. 1852, p. 156: it appears to differ from if. cmtveeniii only in 
having a spine on the inner surface of the palm of the male cheliped. 

(3) M.paeifuiUB, Dana, U, S. Expl. Exp., Crust, pt. I. p. 314, pi. xix. fig. 4: it 
appears to differ from if. erato only in not having a spine on the inner surface of 
the palm of the male cheliped. 

if, liearinatuBf Heller, Novara Crust, p. 86, pi. iv. fig. 2, which I am unable 
from the descriptions to distinguish from M. pacificus. 
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69. Monophthalmus Verreauxi, Edw. 

Macrophthalmus Terreami, Milne Edwards, Aon. 8oi. Nat., Zool., (3) 1X« 1848, 
p. 368, and XVllI. 1852, p. 155, pi. iv. fig. 25: Hess, Arcbir f. Nat. XXXI. 1865, i. 
pp. 142, 171: do Man, Notes Leyden Mas. II. 1880, p. 184: Haswell, Cat. Austral. 
Crust, p. 89. 

Carapace finely granular on the branchial regions, its length about 
two-thirds its greatest breadth, its sides slightly convergent posteriorly 
and cut anteriorly into 3 teeth, the first of which is the antero-lateral 
angle. 

Front only very moderately defiexed, its least breadth (between 
the eyestalks) is about a fifth the greatest breadth of the campace, very 
obscurely bilobed. 

Orbits oblique, sinuous, their borders microscopically beaded. The 
eyestalks project nearly half their length beyond the ant&ro’lateral angles of 
the carapace. 

The external maxillipeds, when the flagella are folded, completely 
occlude the buccal caveim; the suture between the merus and ischium is 
oblique. 

The legs ore darkly variegated or incompletely banded, and are 
unarmed except for a subterminal spine on the anterior border of the 
meropodites of the first 3 pairs. 

The chelipeds in the young male are not as long as, though more 
massive than, the 2nd and 3rd pairs of legs. 

In the Indian Museum are 4 specimens, more or less damaged, 
from the Andamans and Mergui (“Investigator” collection). The 
largest male (which wants the chelipeds) has a carapace 9 millim. long 
and 14 millim. broad. 

70. Macrophthalmus pectinipes^ Guerin. 

Maerophthalmus pectinipea, Gncrio, Voy. Favorite, p. 167, pi. 49(1839), and Mag. 
do Zool. II. 1839, Crast. (Cl. VII.) pi. xxiii (1838) : Milno Edwards, Ann. Soi. Nat., 
Zool., (3) XVIII. I 8 S 2 , p. 158: Henderson, Trans. Linn. Soc., Zool., (2) V. 1893, 
p. 889: Urtmann, Zool. Jalirb., Syst., X. 1897-98, p. 340. 

Carapace studded with large conspicuous pearly granules, its 
length in the adult male is about six-elevenths of its greatest breadth 
at the level of the second tooth of the lateral border : the lateral borders 
are slightly but distinctly convergent posteriorly where they are beaded 
cr denticulate, anteiiorly they are cut into three acute teeth the last of 
which is minute, the first being the outer orbital angle. 

The front, measured at its uarrow'est part between the eyestalks, is 
barely a sixteenth the gi*eatest breadth of the carapace ; its fitoe edge is 
distinctly bilobed. Orbits sinuous, a little oblique; their upper border 



37^ A. AXcook-^Carcimlogical fauna of India. [^Nd. 3, 

elegantly denticulate, the lower border unevenly creunlatc. Eyestalks 
slender and curved: the eye does not reach to the end of the orbital 
trench. 

When their flagella are folded the external maxillipeds completely 
occlude the buccal cavern : the suture between the ischium and menus 
is hardly at all oblique. 

In the adult male the chelipeds are from 2^ to 3 times the length 
of the carapace and longer than any of the legs except the 3rd (penulti¬ 
mate) pair: except the hand, their joints arc not more massive than 
tliose of the 2ud and 3rd pair of legs. The arm is trigonal, its inner 
border being prominent and i-isiug into a crc.st, on the most convex part 
of which is a short horny plate, called by de Man the “ musical lidgo ” ; 
this border of the arm, ns also the inner bol der and angle of the wrist 
and the extreme proximal end of the upper holder of the palm, is serrated. 
The palm is neaily ns long as the arm and is perfectly smooth and 
nnsculptured, it has a tuft of hair at, its extreme distal end, continuous 
with a thick fringe of hair along the upper border of the dactylus : the 
dactylus is about two-thirds the greatest length of the palm and has a 
Biolariform tooth at its basal end, but there is no such tooth on the 
immobile finger; the fingers meet only at the distal inbeut end. 

In the female and young male the chelipeds are short and slender, 
a good deal fringed with hair, but nnsculptured, and the fingers are 
longer than the palm. 

In both sexes the legs are alike, the 2iid and 3rd pairs being 
remarkably long and strong and the Ist and 4th (last) pairs being short 
and comparatively slender. The 3rd pair, which, are the longest of all, 
are fi’om 2^ to nearly 3 times the length of the carapace, the 4th pair 
are only about 1| times the length of the cai'apace. In nil but the last 
pair the meropodites carpopodites and pi’opodites arc scabrous, the 
anterior border of all these joints and the distal end of the posterior 
border of the meropodites being serrated: in the third pair only the 
posterior border of the propodite is very strongly sown ted. 

In the Indian Museum are 7 specimens from Karachi and one. from 
Orissa. In a large male specimen the cartapacc is 35 millim. long and 
62 millim. broad. 

The great changes that occur in tbo chelipeds during the growth 
of the male indicate that caution is necessary in basing specific distinc¬ 
tions on the form of these organs in this genus. 

71. UacrophthalmM convexusj Stimpson. 

Jlacrophthalmria convesins, Stimpson, Proo. Aa Nat. Sci. Philad. 1858, p. 97: 
Hiors, Anii. Mtig. Kat. Hist. (5) V, 1880, p. 807: Haswell, Cat. AustraL Crusi p*89 .i 
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.dfl Mao, Archiv f. Natorges. Llll. 1887, i. p. 364, pi, xv. fig. 4: Oitmann, 2bo£. 
Jnhrb., Syst., VII. 1898-94, p. 745 and X. 1897-98, pp. 842, 344. 

MacrophiJutlmus inei'inig, A. Milne Edn'nrda, Ann. Boo, Bnt. Prance, (4) Vlf. 
1867, p. 286, nnd Nouv. Arohir. du Mas. IX. 1878, p. 277, pi, xii. fig. 6 (apud de Man), 

Carapace smooth, becoming finely granular near the lateral margins, 
its length in the male is half, in the female decidedly mol's than half, 
its greatest breadth : on either branchial region, behind the branchial 
groove, are tvi’o granular eminences, one behind the other; 3 teeth 
airanged ns in M. pectinipes at the anterior end of the posteriorly- 
oonvergent lateral borders, the first (outer orbital angle) being the most 
prominent and much the largest, the third minute. 

Front, in its narrowest part between the cyestalks, about one- 
eleventh the gieatesb breadth of the carapace, its free edge obscurely 
bilobed. Orbits consider.ably oblique, the upper border microscopically 
beaded, the lower bor«leu finely and elegantly serrate. The eyestalks are 
slender and curved, and the eyes reach to the end of the orbital trench. 

The suture between the ischium and merus of the extemal maxilli- 
peds is decidedly oblique, and there is a distinct gap between these 
appendages even when their flagellum is folded. 

The chelipeds have the same general proportions as iu M.pec(inipet t 
all the borders of the arm are granular or denticulate, bnt there is no 
‘‘musical ridge ” on tlie inner border: a bunch of spiuules at the inner 
angle of the wrist: both borders of the palm, bnt particularly the lower 
border, are finely granular, and a fine raised granular line rune along 
the outer surface of the palm parallel wifh the lower border: the inner 
surface of the palm, like that of the fingers, is hairy, but quite smooth 
and unarmed beneath the hair: there is a small molariform tooth at the 
base of the dact3*las, and a larger one having a forward slant on the 
immobile finger. 

The legs have the same general proportions as in M. pectinipes^ but 
they ate quite smooth and unarmed, except for a small subterminar 
spine on the anterior border of the meropodites of the 2nd and 3rd pair.. 

In the Indian Museum are 5 specimens fiom the Andamans. Tbas 
carapace of the largest specimeu is 10 5 millim. long and 215 millim. 

bioad. 

72. Maci'ophfJiahnus suhatuf, £dw. 

MacrtiphtJialmua SftlcQtua, Milne Bdwnrds, Ann. Sci. Not. Zeol. (8) ^Vill 1862 ‘ 
p. 166: Ortmann, Zool. Jahrb. Sjet, X. 1897-98, pp. 344, 346 (nec synon.). 

Carapace free, of granules in the female, studded with minutp 
grannies in the male, its length in the male only about thiee-eighthS} in 
the female .nearly half, its greatest bi-eadth. On the htanchiai region,^ 
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behind the bi*anchiia1 gi'oove, are, in both sexes, three granular eminences, 
one behind the othei*, the last being on the posterior boi'der. The 
lateral borders are convergent; their true first tooth, which in other 
species is at once the antero-lateral angle of the carapace and the outer 
angle of the orbit, appears in this species to belong to the upper border 
of the orbit, so that the antero-lateral angle of the carapace is formed by 
the much larger second tooth which also is the apparent outer orbital angle. 

The least breadth of the front, between the ejeotalks, is about an 
eighth the greatest breadth of the carapace; its free edge is very 
obscurely bilobed. 

■ Orbits sinuous and oblique: the upper border microscopically 
beaded and furnished near its outer end with a sharp recurved tooth, 
which is really the outer orbital angle, though the apparent angle is the 
much larger tooth of the lateral border of the carapace: the lower 
orbital border is finely denticulated in its inner two-thirds, but is 
broken and indistinct beyond this. Eyestalks long, slender, carved: 
the eyes reach not only beyond the true limits of the orbit, but also 
beyond the antero-lateral angle of the carapace. 

The external maxillipeds do not quite meet across the buccal 
cavern: the suture between the ischium and merus is decidedly oblique. 

The legs and chelipeds have the same general proportions as in 
M. peciinipeSf but the legs are unarmed. 

In the male chelipeds the anterior border of the arm is hairy and 
strongly denticulated, but there is no “ musical ridge : '* the inner angle 
of the wrist and the proximal part of the upper border of the palm are 
also denticulated. On the outer surface of the palm there is a crest 
ruuning close to, and parallel with, the lower border; and on the inner 
surface of the pahn, near the middle line, is a longitudinal row of 
denticles the first one of which is considerably enlarged : the surface 
above this ridge, as also the inner surface of the fingers, is densely 
hairy. The dactylus is not nearly two-thirds the length of the palm : 
the immobile finger, but not the dactylus, has a strong molariform tooth 
at its basal end. 

In the female the chelipeds are short and weak as usual, and the 
hand is quite smooth and has the borders — but 'specially the lower 
border—thin and sharp. 

In the Indian Museum are a male and a female from the Andamans: 
the carapace of the male is 9 millim. long and 24 millim. broad. 

73. Macrophthalmus depresem^ Bupp. 

Maerophthedmus depressus, Bfippell, 24 Erabben Both. Meer. p. 19, pi. iv. fig. 6, 
pU vi. fig. 18 s liilne IMwards, Hist. Nat. Onutk II. 66, and Ann. Sci. Nat. Zool. (8) 
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XVIIL 1852, p. 169: Heifer, SB. Ak. Wien, XLIXI. 1861, i. p. 862: de Uan. Notes 
Leyden Mas. III. 1881, p. 256, aad Arohiv f. Natnrgea. LIII. 1887, i. pi. xv. fig. 8, and 
Jonrn. Linn. Soo., Zool., XXII. 1887-88, p. 124, and Zool. Jahrb., Sjst. Vlll. 
1694'96, p. 578: J. B. Henderson, Trans. Linn. Soo., Zool., (2) Y. 1893, p. 389: 
Ortmann, Zool. Jalirb., Syst. Yll. 1893-94, p. 745 (P) and X. 1897-98, pp. 341, 342. 

Macrophthalmus affinii, Guerin, Mag. de Zool. II. 1838, pi. xxir. fig. 2 ; Milne 
Edwards, Ann. Sci. Nat. (3) XVIII. 18S2, p. 158: Haswell, Oat. Austral. Crust, 
p. 88 {apud Ortm.ina). 

Carapace stadded with minute granules not always plainly visilde 
to the naked eye, its length in the male about two-thirds of its bi'eadth. 
The lateral borders are parallel and the antero-lateral angle is rather a 
square-cut lobe than a tooth. On the epibranchial regions, behind the 
branchial groov-e, are two nearly parallel obliquely-ldngitudinal finely- 
granular lines, the inner of which is faint. 

Front, at its nni’rowest part, about an eighth the breadth of the 
carapace, longitudinally ‘grooved, but its free edge is straight and not 
bilobed. 

Orbits little sinuous and little oblique, tbeir upper border micro¬ 
scopically, their lower border finely and evenly denticulate. Eyestalks 
slender, hardly carved, the eyes reach almo.st to the end of the orbital 
trenches. 

When the flagella are folded there is not much space between the 
external maxillipeds : the suture between the ischium and merns of 
these appendages is hardly oblique. 

In the male the chelipeds and legs have much the same general 
proportions as in M. pectini^es, but they are unarmed, except for a small 
snbterminal denticle on the anterior boi’der of the meropodites of the 
lirst three pairs of legs: on the other hand the inner surface of tlie 
joints of the chelipeds, and the upper surface of the leg-joints (especially 
of the meropodites) are densely hairy. The dactylna is more than two- 
thii*ds the length of the palm, which is smooth and nnsculptured : there 
is a raolariform tooth near the basal end of the dactylns, and a similar, 
bnt less distinct and more oblique, tooth on the immobile finger. 

In the Indian Musenm are 2 males from Mergni, besides several 
specimens from Aden, The carapace of the largest specimen is 14 
millim. long and 22 millim. broad. 

74. Macrophihalmus erato^ de Man. 

Maerophthalmus erato, de Man, Jonrn. Linn. Soo., Zool., XXIF. 1887-88, p. 125, 
pi. Till. figs. 12-14, and Zool. Jahrb. Syst., VIH. 1891-95, p. 679. 

Carapace quadrilateral, not granular to the naked eye, its length 
about two-thirds of its breadth, the cervical groove plain, but the 
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In'ftTicliial groove fnitii: the second tooth of the lateral border is a little 
more prominent than the first. Front about two-ninths the breadth of 
the cdrapcwe, sqnare cut, longitudinally grooved, but not bilobed. 
Orbits slightly sinuous, hardly oblique : eyestalks little curved, stoutish, 
not quite reaching end of orbit. In the male the lower border of the 
orbit is peculiar; it is finely denticulate at its internal extremity and 
has a small lobule at its outer angle, and in between these it has the 
form of a prominent deflexed somewhat triangular lobe. In the female 
the lower border of the orbit is finely ci*enalate throughout. The 
external maxillipeds do not quite meet across the buccal cavern, and 
• the suture between their ischium and merus is a little oblique. 

All three borders of the arm are serrated, and the inner angle of 
the wrist and upper border of the arm are very finely denticulated. 
There is a strong “musical ci’est” obliquely parallel with the inner 
border of the arm and in the middle third of that border. Palm longer 
than the arm, its inner sui’face is hairy and carries a spine nenr the 
carpal end about midway between tho upper and lower borders. The 
fingers ai*e considerably less than two-thirds the lengtli of the palm: 
there is a molariform tooth at tlie base of the dnetylus and a larger 
slanting one ou the immobile finger. 

The upper surface of the legs, especially in the case of the third 
pair, is hairy. 

In the Indian Museum are 4 specimens from Mergui and Akyab: 
tlie carapace of the largest specimen is 10 millim. long and 14 milliro. 
broad. 


75. Macr(^hthalmns tonientosus, Eyd. and Soul. 

Macro'phfkalmus tomentosus, Eydonx and Soalejet, Zool. Toy. Bonifce, I. 
p. 248, p). iii. fig. 8, (1841): Milne Edwards Ann. Sci. Nat., Zool., (S) XVIII. 1852, 
p. 159: A. Milne Edwnrds, Nonv. Archiv. da Mas. IX. 1873, p. 279 : de Man, Jonrn. 
Linn. Suo,, Zool., XXll. 1887-88, p. 122. 

Carapace studded with very fine granules : its length is about two- 
tliiids its greatest breadth, which is behind the middle of the lateral 
border., the lateral borders being decidedly divergent posteriorly. On either 
epibi-anchial region, behind the branchial groove, are two finely beaded 
obliquely-longitudinal lines. The first two teeth of the lateral borders 
are square-cut. 

Front, in its ‘ narrowest patrt, about one-eleventh the greatest 
breadth of the carapace; though longitudinally grooved it is not bilobed. 

Orbits hardly sinuous, not oblique; their upper border microscopi¬ 
cally beaded, their tower border finely crennlate. The eyestalks are 
hardly curved, and the ejm do not reach to the end of the wbits. 
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The cliolipedfl and le/ja have the name jg^eneml proportions as in 
M. pectinipee, but are shorter. Chelipeds unarmed and nnscnlptared, 
except for some spinnlea along the inner angle of the wrist and some 
denticles along the proximal part of tho upper border of the palm: 
in the distal half of the inner border of the arm is a short upstanding 
horny “ musical crest ” : the borders of the arm and the inner border 
of the fingers are hairy. The dactylus has a small pxolariform tooth 
near the base, and the immobile finger has a much larger one. 

Tho legs are unarmed, except for a small subterminal denticle on 
the anterior border of the meropodites of the first 3 pairs: the upper 
surfaces of their joints are more or less hairy. 

Tn the Indian Museum is a single speoimep *from Mergui: its 
carapace is 23 millim. long and 84 railUm. broad. 


Family MIOTYRID.®, Dana. 

MiCTTBis, Latreille. 

Mictyrh, Latreille, Gen. Crast. et Ins. p. 40 (1806), and in Onvier Rtgne Animal, 
TIL p. 21: Deamarest, Conaid. Gen. Crast. p. 115, and Diet. Sci. Nat. XXVIII. 
1823, p. 235: De Haan, Faun. .Tapon. Cmafc. p. 24; Milne Edvards, Hist. Nat. 
Crust. JI. 36, and in Cuvier R^gne An., Crnat. p. 67, and Ann. Sci. Nat., Zonl., 
(3) XYIIT. 1862, p. 15i: Miers, Challenger Brachynra, p. 378. 

Carapace elongate globose, oval but tnincated posteriorly by the 
short and perfectly straight posterior border, the cervical and cardio- 
branchial grooves ivell developed and making the regions very distinct 
and convex, the posterior border fringed with bristles, as is also the 
ajiposed very pi'ominent edge of the first abdominal tergum. 

The afferent branchial orifice is a singular valvular recess, formed 
tlorsnlly by a semicircular notch in the margin of the carapace, and 
ventrally by a carious cap-shaped dilatation of the base of the epipodite 
of the external maxillipeds. 

Front a naiTow deflexed lobe as in Oeypoda. Orbits represented 
by a small post-ocular spine, the eyes, which are borne on shortish 
stalks, being quite unconcealed. 

Autennules as in Oeypoda, the basal joint being large and exposed, 
while the fiagellum is rudimentary and concealed beneath the front. 
Anteunee small but well formed, standing in the usnal position. 

Epistome short lozenge-shaped. Buccal cavity enormous, somewhat 
ovnl in outline. External maxillipeds veiy large and foliaceous, with 
a hemispherical bulge causing them to face as mnch laterally as 
ventrally : their greater part is formed by tho ischium, the inner margin 
of which is hairy, especially at hose; the merus is very much smaller 
J. II. 50 
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than the incbittm and eart’ies the coarse hairy flage]lttm at itn antem* 
external ang^le : the exognnth is small, slender, and very inoonspioiums. 

O helipad moderately lonj; and rather slender, stouter and a little 
shorter than the legs; their freest motion is in a vertical plane: the 
wrist is a rather elongate trigonal obconioal joint. 

Legs somewhat compressed ; the first pair are the longest and the 
others decrease slightly in length in posterior succession. 

The abdomen in both sexes is of a broad truncate*oval shape, the 
segments from the 2nd to the 6tU gradually increasing in length but 
the 7th being nari’ow': in both sexes the abdomen is fringed with hairs. 

- Distribution: Indo-Pacific from China and Australia to the 
Andamans. 

Ill habits the species of Mictyris resemble the Ooypodos, Gelasimi 
and Dotillse. 


76. Miefyris hngiearpus, Latreille. 

MietffHs longicarpus, Latreille, Gen. Crust, et Ins. p. 41 (1806): Desmarest, 
Consid. Gon. Crast. p. 116, pi. xi. fig. 2, and Diet. Sci. Nat. XXYIII. p. 236; Ga4nn, 
loon. An. Cmst. pi. iv. fig. 4: Itlilno Edwards, Hist. Nat. Crnst. II. 37, and 

in Cuvier RJgne An. Croat, pi. xriii. fig. 2, and Ann. Soi. Nat., Zool., (3J XVlII. 
1862, p. 161: Dana, U. S. Expl. Exp, Crust, pt. I. p. 389 : Stiznpson, Proe. Ac. Nat. 
.Sci Philad. 1858, p. 99 : Hess. Archir f. Nat. XXXI. 1865, p. 142 : Holler, Novani 
Crust. V. 10: A, Hfine Edwards, Nonv. Archiv. du Mns. IX. 1873, p. 276: Toszetti, 
Magenta Crust, p. 185, pi. xi. figs. 5, 6n-c ; Nanctr, Zeita. Wlsa. Zool. XXXIV, 1880, 
p. 22, pi. i. figs 5-7 (gastric teeth): Haswell, Cat. Auatral. Crnst. p. 116 : Mierg, Zool. 
H. M. S. Alert, pp. 184, 248, and Challenger Braohjnra, p. 278: de Man, Arohiv f. 
Natnrges. LTII. 1887, i. p. 868, and Notes Lejden Mus. XII. 1890, p. 83 ; Henderson, 
Trnns. Linn. Soc., Zool., (2) V. 1893, p. 390 : AnriviHius, Zur Biol. Amphifa. Dekap. 
p. 88, pi. Hi. figa. 10-11 (Mitg. K. Ges. Wise. Hpaala, 1898); Ortmann. Zool. Jalirb. 
Syat. VII. 1898-94, p. 748, end in Semon’s Vorschnngr. Crust, p. 58 (Jena. Denks. 
VIII) s Stead, Zoologist, (4) TI. 1898, p. 807; Nobili, Ann. Mus. Genov. (2) XX. 
1890, p. 272. 

Carapace smooth, the regions moderately convex and dividing the 
dorsal surface into four lobes : edge of front broadly triangular; lima 
anomurica very distinct. 

Chelipeds a little over Ij times the length of the carapace: a 
strong spine at the inner angle of the ischium (sometimes absent in the 
female) ; usually some spinules along the distal part of the lower 
border of the arm: wrist with the upper border of the outer surface 
mhrglnate, and with a tooth neat* the middle of the distal border of the 
inner sur&ce: palm much shortei* than the wrist and not much more 
t^n half the length of the fingers; the upper and lower borders of its 
outer surface are marginate, and the, middle, of its outer sur^oe is 
traversed by two divergent ridges which are continued along the 
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fingers: fingranB slesider and tafieriiig, in tlie male tliere is an enlarged 
tooth near the bMe of the daotylns. 

The legs» like the chelipeds, are rongh under the lens t the edges 
. of their propodites and dactjli aro finely plamed: none their Joints 
are dilated: the first pair, which are slightly the longest, are about 
If times the length of the carapace. 

In the Indian Mnseum are 5 specimens from the Andajnaos and 
2 hrom the Xioobans. 

Family HYMBNOSOMIDiE, Ortm. 

Key to the Indian Genera or Sub-getiera, 

I. Front ooBspicnonslj' tridratate : the external sn&xillipeda 
do not qoite meet across the bnoeal ewrem and their 
ezognath is not hidden in its proximal portion; chelipeds 

mnidi more massitre than the . Hymbnk:us. 

II. Front broadly triangular, or truncated: the external 
maxillipeds completely close the bnccal cavern and their 
exognath is rompletety hidden’ 

1 . The interantennnlar septum is a prominent plate: 
chelipeds in the male mnch more maasive than the 

legs . Sjumena. 

2, The interantennnlar septnm is a mere ridge; 
chelipeds in both sexes slender, not stouter than 

the legs. Tbigomuflax^. 

£dw. 

Elamem, Jttilue iSUwards, liist. Mat. Urust. II. 83, and Ann. Sci. Mat., ZooJ., 
(3) XX. 1868, p. 223: Dana U. & Ehpl. £xp. Crust, pt. I. p. 879: A Milne Mdwards, 
Nouv. Arohiv. dn Mus. IX* 1878, p. 821. 

Csrapaoe flat dorsally, thin and almost lamellar, triangular or snb- 
circiilar, its edges are usually turned up to form a thin circumsoribing 
lidge and are without any teeth. Front broadly triangular, or sonxe- 
times truncated. There are no orbits and the eyes, though they may 
be hidden beneath the front, ara exposed and uou'retiaetile: a small 
poat-ooular tooth may be present or not. The autennnles fold beneath 
the front and are not visible from above when folded: the interanteU’ 
nular septum is a prominent plate. Antennal peduncle slender, the 
flagellum of no great length. 

Epistome well defined and remarkably long fore and aft. Buccal 
Gaveem aquaxe; the external maxillipeds, whiefa completely dose if, 
have the meens about as laege as the ischium, the palp artieulating not 
tme from tihe astero^extemal argle of the mems, and the exogna^^ 
slente emd noncMaJed. 
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Chelipeds in the male sabequal, massive, especially as to the palm. 
Legs long and slender. 

The abdomen of the male does not quite 611 all the space between 
the last pair of ambnlatory legs. 

77. Elamena s-indensu, n. sp. 

Carapace broadly piriform, smooth, Hat, with no distinction of 
regions: its edg^, which is slightly turned up, is entire and unarmed. 
Front a prominent broad triangular lamina, somewhat rounded at tip. 
No post-ocular tooth, luterantennnlar septum vei’y prominent. Eyes 
jiot quite concealed beneath the front. 

Male chelipeds about If times as long as the carapace, palm massive 
and somewhat swollen, Hngers stout and pointed and meeting through¬ 
out their length. Female chelipeds little longer than carapace, slender, 
with a slender palm and longish Hngers spooned at tip. 

Legs slender, the 1st pair not three times as long as the carapace : 
in all, there is a distinct tooth at the end of the anterior boi'der of both 
the merus and carpus, and the dactylus is long compressed and falcate 
with two or three teeth at the end of its postenor border. 

In the Indian Museum are 7 specimens from Karachi: the cnrax>ace 
of a male is 5 miliim. long and 6 in greatest breadth. 

78. Flamena imneata (Stimpsou P). 

? Trigonoplav truncata, Stimpsou, Proc. Ac. Nat. Soi. Fhilad. 1858, p. lOO. 

Blamena truncata, A. Milne Edwards, Nout, Arohitr. da Mos. IX. 1878, p. 323 : 
J. U. Henderson, Trans. Linn. Soc., Zool., (2) Y. 1893, p. 395. 

Carapace orbiculate-ovate, smooth, fiat, with no distinction of 
regions, its edge, which is slightly turned up and entire and unarmed, 
shows the faintest ti’aces of angulation in 2 or 3 places. No post-ocular 
tooth; eyes quite concealed beneath the front. The front, though it 
projects slightly beyond the carapace is broadly truncated, having its 
free margin cat quite straight. Interanteunular septum very prominent. 
The female chelipeds and the legs are as in the preceding species, the 
anterior border of the merus and carpus of all the legs ending in a 
strong tooth. 

In the Indian Museum is a female from the Nioobars. 

Trigonoplax, Edw. 

Trigonap^Mm, Hilne Edwards, Ann. Soi. Nat. Zool. (3) XX. 1868, p. 224. 

This is best regarded as a snbgenns of Elamena, from which it 
differs only in the following unimportant particulmrs:—(1) the edge of 
the carapace is not turned up, (2) the interanteunular septum is a mere 
ridge, (3) the ohelipeds in the male, as in the female, are very slender. 
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79. Elamena {Trigonophix) unguiformie, De Haan. 

Elatnene unguiformig, De Haan, Faan. Japon. Craat. p. 75, pi. xxiz. fig. 1 and 
pi. H : J. S. Henderson, Trane. Linn. Soo. Zool., (2) V. 1893, p. 894. 

Trigonoplat unguifonnia, Milne Edwards, Ann. Sci. Nat. Zool. (3) X2C. 1853, 
p. 224: Ortmann, Zool. Jahrb., Syst, Vll. i893>94, p. 31. 

Carapace smooth, flat, lamellar, broadly pentagonal with tbe 
postero'latoral sides about a third as long as .any of the others, the 
regions not defined, the sides entire, unarmed. Front a broad, hori< 
zontal, triangular lamina. No post-ocular tooth: eyes not concealed by 
the front, though the eyestalks are. Interantennnlar septum a mere 
ridge. 

Epistome as long as broad. Chelipeds and legs smooth and 
slender. 

Chelipeds not stouter than the legs, about 1^- times as long as the 
carapace : fingers slender, as long as the slender sub-cylindrical palm, 
their tips spooned. 

The anterior border of the meropodite of all tbe legs ends in an 
inconspicuous denticle, the dactylus of all is long, snbfalciform, and 
strongly compressed, and has two or three denticles at the tip of the 
posterior border. 'I’he 2nd and 3rd pair of legs, which are tbe longest, 
are more than three times the length of the carapace. 

In the Indian Museum are 5 specimens from tbe Andamans. Tbe 
carapace of one is 12 inillim. long and 14 in greatest bimdth. 

Hymei^icus, Dana. 

Jigmenieua, Dana, Amer. Joarii. Sci. (2) XII. 1851, p. 290, and U. S. Ezpl. Exp. 
Crust, pt. I. p. 387 ; Milne Edwai'ds, Aim. Sci. Nat., Zool., (3) XX. 1863, p. 224 

Diffei'S from Elamena only in tbe following particulars:— 

(1) tbe front is tridentatc and tbe ridge that defines the edge of 
the carapace dorsally is continued across its base between the eyes: (2) 
the interantennular septum, as in is a mere ridge : (3) on 

cither lateral border of tlie carapace teeth are sometimes present: (4) 
the external maxillipeda do not quite meet across the buccal cavern and 
their exognath is not hidden in its proximal portion. 

Bhyitchoplax of Stimpson (Proc. Ac. Nat. Sci. Philad. J858, p. 109) 
is probably synonymous. 

Key to the Indian species of Hymenious. 

I. Median spine of the rostram of moderate length: 

3 teeth on either lateral border of the carapace ... H. Wood-Uasoni. 

11. Median spine of the rostrum very long: no teeth on 

the lateral borders of ths oarapaoo . ff. inaehoides. 
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BO, EynienicHt Wirnd-Maaoni^ n. ep. 

ilody and ollelipeds tomentose. Carapace dorsallj flat or sunken, 
longer than broad, cirottlai* withont the roetnun, the regiona demarcated 
by flne grooves. 

The front, which is delimited from the rest of the carapace by a 
fine raised line running across its base between the eyes, is cnt into 3 
prominent teeth, the middle one of which is somewhat the largest. 
The antennules fold beneath the fiont. 

A small post-oonlar denticle: a large tooth on the latwal border of 
the carapace above the base of the 1st pair dt legs, another, hardly 
smaller, midway between this and the front, a third, much smaller, 
midway between this and the post-ocular denticle. 

Chelipeds in the adult male moio thnn twice the length of the 
carapace, very much stouter than the legs, the palm being specially 
massive. When denuded, the upper boinler of the arm is dentate and 
there is a stout spine near the far end of the outer border of this joint: 
there are several sharp tubercles on the upper surface of the wrist, the 
outer surface of the palm is reticulate in places, and the fingers which 
are stout and as long as the palm, have elegantly interlocking teeth. 

In the female the chelipeds are considerably shorter and, though 
stouter than the legs and formed on the male pattern, are not nearly so 
stont as in the male. 

The legs have long, carved daotyli, which are armed with small 
recurved teeth at the distal end of the posterior border: the 2nd pair, 
which are a little the longest, are over 2^ times the length of the 
carapace 

Carapace of male (indnding rostram) 7'h millim. long and 6 bt'oad. 

Specimens were collected by tbe late Professor Wood-Mason at 
Port Kair in the Andamans, and at Port Canning near Calcutta. 

81, Hytnentcm inoehoides, n. sp. 

Carapace somewhat tomentose, flat, elongate-triangulai*, ending in a 
ittstrum of three long teeth of which the middle one is about a third tbe 
length of the rest of the carapace, the other two being more than lialf 
the length of the middb one. The regions are all well defined by 
grooves. No spines on the lateral borders of the carapace. Post-ocular 
denticle hardly distinguishable. The antennules fold beneath the front. 

Chelipeds of the adult male eonsewhat tonkentoee, not l^ times the 
length of the carapace: arm slender, with a tooth near the distal cod of 
tbe ottter border ; palm short, high, pnoduoed msd somewhat swollen 
below; the fingers a liiUe longer than the palm, stout, and finely 
tooilwi. 
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LegH long and Blender, with long dactyli furnished with hookdike 
teeth at the end of the posterior border: the 2nd pair of legs are nearly 
three times the length of the carapace. 

A single male from Port Canning near Oalcntta: its carapace is 
8*5 millim. long and 6 milUm. in its greatest breadth. 

Family GBAPSIO.^ Dana. 

Key to the Indian Ctenera. 

J. The nntennnies fold beneath the front in the ordinary 
way 

1. No oblique hairy ridge on the exposed surface of 
t-iie external maxillipeds :— 

i. A very wide gap between the external maxil* 
lipeds, the exopodites of which appendages 
are Barrow, and the palp of which appendages 
artionlates at or near the antero«extemal 
angle of the merus: the abdomen of the 
male fills all the space between the last pair 
of ambulatory legs (Gtrapsime) 

A. Front less tlian half the greatest 
Iweadtb of the carapace: meros of 
the external maxillipeds longer than 
broad 

a. Fingers with broad spooned tips: 
flagellom of exopodite of exter* 
nal maxillipeds well developed. Gsapsus. 

h. Fingers aente, not spooned; 
flagellum of exopodite of ester* 
nal maxillipeds absent. Okoobapsus. 

R. Front more than half the greatest 
breadth of the oarapace : mems of the 
external maxillipeds broader than 
long;— 

a. Antennm completely excluded 

from the orbit.. Mbtopoobapsus. 

b. Antennae in the orbital hiatus... PACRTmAPSos. 

ii. A moderate gap between the external maxil¬ 
lipeds, the exopodites of which appendages 
are broad, and the palp of which appemfakges 
artionlates near the middle of the anterior 
border of the broad morus s the abdomen of 
the male does not quite fill nil the space 
between the last pair of legs 

A. Exognath oi the extmnal maxillipeds 
not as broad as the isoltic^piath: ter¬ 
minal joints of legs thin broad and < . * 

conip r sBas d .....>.f... V.AHpir«. 






390 


[No. 3. 


A. Alcock—OrtrcmoZoflftVrtZ Fauna af India. 

B. Exognnth the external maxillipede 
as broad as or broader than the ischi- 
ognath: dactjli of the legs com¬ 
pressed but not broadened:— 
a. Carapace flat and depreseed.... Pttchoonathus. 
i. Carapace deepish, strongly con¬ 
vex in both directions. Ptxidogkathus* 

2. An oblique hairy ridge on the exposed surface of 
the external mazilHpeds {8e$armin.fe) 

{. Carapace little, sometimes not at all, broader 
than long, tho pterygostomian regions and 
sidewalls with a sievc-Hke retionlation: lower 
border of orbit not abnormally proiuinent- 

A. Antennae lodged in t.he orbital hiatus :— 

«. Carapace nearly square: front 

abruptly and vertically de- 

flexed. Sesarma. 

F>. Antero-lateral borders of cara¬ 
pace arched ; front obliquely 
deflexed. SABUATirM. 

B. The tooth at the inner angle of the 
lower border of the orbit meets the 
front, so as to exclude the antennae 
fi*om the orbit;— 

a. Carapace dorsally smooth and 

nude... Mctasesarma. 

h. Carapace dorsally verruoose and 

densely tomentose. CMSToratiOMA. 

ii. Carapace much broader than long, the 
pterygostomian regions, etc., not rcticniated: 
lower border of orbit prominent beyond the 
front. Front gradually declivous. General 

appearance much like Jfacrophthalmua . Mktaplax, 

II. The autennnles fold nearly longitudinally in deep notches 


in the front visible in a dorsal view (Plaffttaiinat) s— 

1. Mems of the external maxilUpeds of good size and 

aa broad as the isohinm. PIiAgcsu. 

2. Menu of the external maxillipeds small and mneh 

narrower than the ischium. Lio£ophcs. 


Sub-family Grapsinje, Dana (pt.). 

GKApflOS, Lamk., Kiaii^ley. 

ChrapBua fpart) Lamark, Syst. Anim. Sans Yertebr.: Latrcille, Hist. Kat. Crusi. 
et Ins. yi. p. 66, and Gen. Crust, p. 82. 

Qrap$u$, Leach, Trans. Linn. Sac. XI. 1816, pp. 806, 823. 

Orc^fouB (part) Oesmarest, Consid. Gen. Crust., p. 129, and Diet. 8oi. Nat. 
XXyitl. p. 247: Milne Edwards, Hist. Nat. Crust. II. 88, and Ann. Sci. Nat,, Zool., 
(8) XX. 1868, p. 166: Dana, U. S. Expt. Exp. Crust, pt, I. p. 886. 
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Orapaua, Kingsley, Froo. Aa Nat, Soi. Philad. 1680, pp. 188 and 192: Miers, 
Challenger Braohynra, p. 2S4. 

Ooniopsis, De Haan, Faun. Japon. Crust, p. 33. 

Carapace little broader than long, raooli depressed, the regions 
fairly well defined, the bvauohial groove particularly clear, the branchial 
regions with regular obliquely trausvexee ridges, the gastric region with 
a transverse squamiform sculptarc. The lateral borders are arched and 
are armed with a tooth, placed immediately behind the aonte outer 
orbital angle. 

Front about half the breadth of the anterior border of the carapace, 
strongly doflexed : along the line of flexion are 4 tnbercles, the outer of 
which on either side correspond with the supra orbital angles. 

Orbits of moderate size, deep, distinctly divided into two fosses: 
their lower border is deeply notched near the outer angle: the wide 
inner orbital biatns is filled partly by the antennal peduncle and partly 
by a strong isolated tooth that belongs to the inner of the two fossie 
into wliioh the orbit is divided. 

The antcnnules fold nearly transversely in rather narrow fossae; 
the iiiterantennulary septum is very broad. The antennal flagellum 
is short, and lies practically in the orbital cavity ; the excretory tubercle 
of the basal antenna-joint is singularly prominent. 

Epistome of good length fore and aft, well defined ; its wings ran 
up towards the orbital hiatus. Buccal cavity square with the antero- 
hitoral comers rounded off. The external maxillipeds ai’e widely 
distant, leaving between them a rhomhoidal gap in which the mandibles 
are exposed: the ischium and merns are both narrow, the inerus being 
slightly shorter than the ischium, and the palp, which is coarse-— 
especially as to its carpus—articulates at the aiitero-external angle of 
the merns. 

Chelipeds snbeqnal in both sexes and much shorter tlian the legs, 
though, in the male, of a somewhat stouter make : hands and fingers 
short and stoat, the tips of the fingers broad and hollowed en cwillere. 

Legs broad and compressed, especially as to the merns : the dorsal 
surface of soute of the joints has a sort of reticulate or squamiform 
sculpture, and the dactyli are thorny. 

The abdomen in both sexes consists of 7 segments, and in the male 
its base is as broad as the sternam between the last pair of legs. 

Distribution: rooks and reefs of all the tropical and subtropical 

seas. 

The Qrapd of Indian seas are found in considerable number 
wherever there are rooks. They live out of water and are very cun¬ 
ning and active : if they cannot suooeed in dodging their pursuer they 
J. Ht 51 
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fling thomsolvoR into the sea and in that way escape capture. Their 
colour in life is a dark|bott1e*gi*eeii. 

82. Qrapsna grapsus (Linn.). 

Seba/.Thesaarns, III, p. 43, pi. xviii. figs. 5, 6. 

Cancer grapau-8, lAnneeas, S.ysi. Nat. {ed. xii.} p. 1046; Fabricins, Ent;. Bysb. 
TT. p. 4S8 and 8nppL p. 342. 

Orapsne maeulatus (Caroaby, 1743), Milne Edwards, Ann. Sci. Nat. Zool. (3) XX. 
1853, p. 107, pi. vi. fig. |l : Hoffmann, in Pollen and Van Dam, Faun. Mndagasc., 
Crnst., p. 21; Urooohi, Ann. Sci, Net., Zool., (6) TI. 1875, Art. 2, p. 78 (mnlo 
appendages) ,• Kingsley, Proc. Ao. Nat. Sci. Philad. 1879, p. 401, and 1880, p. 192 : 
do Mao, Notes Leyden Mus. V. 1883, p. 159 ; Miors, Zool. H. M. S. Alert, pp. 618, 
.544, and Challenger Bracliynra, p. 255 : Cano, Boll. Soo. Nat. Napol. III. 1889, p. 
236 : ll. 1. Pocock, Jouru. Linn. Soc., Zool., XX. 1890, p. 512 ; de Man, Notes Leyden 
Mus. XIII. 1891, p. 49; Koelbel, Aim. Nat. Hofmos. Wien, Yll. 1892, p. 114: 
Henderson, Trans. Linn. Soc., Zool,, (2) V« 1893, p. 391: A. Milne Edwards and 
Bonrier, Hirondelle Crust. (Monaco, 1894) p 47: dt? Man, Zool. Jahrb. Syst. IX. 
1895-97, p. 79; Whitelegge, Mem. Anstral. Mus. HI. 1897, p. 139: Nohili, Boll. 
Mns. Torino, XII. 1897, p. 3, Crapsits mnru/nfHS var. pft'irnojjis, A. Milne Edwards. 
Nou7. Arcliiv. du Mus. TX. 1873, p. 285. 

Orapsnu pictus, Lntroille, Hist, Nat. Crust, ot Ins. VI. p. 69, pi. xlrii. tig. 2, and 
Ocnera Crust, p. 33: Lnuisavk, Hist. Nat. Aniin. Sans Vert. V. p. 248: Dnmeril, 
Diet. Soi. Nat. XIX. p. 322 : Desmnrest, Consid. Gen. Crust, p. 130, pi. xri. tig. 1 •. 
Milne Edwards, in Cuvier R^gno .4ii. pi, xxii. fig. 1, and Hist. Nat. Crust. IT. 86 ; 
Milne Edwards and Lucas, Voy. Araer. Merid., Crust, p. 28: Gay, Hist. Fisica Chili, 
pt. III. Zool. p. 166: Dana, U. .S. Expl. Exp. Crust, pt. T. p. 336: PDesbonne and 
Sohramm, Cmst. Gu«da1. p. 49 : Martens, Archiv f. Nat. XXXVIII. 1872, p. 106 : 
Miers. Cat. Grnst. New Zeal, p. 36, and P. Z. S. 1877, p. 78, and Phil. Trans. 1879, 
p. 489, and Ann, Mag. Nat. Hist, (5) V, 1880, p. 310: Smith, Trans. Connect, Acad. 
IV. 1880, p, 256: Tenison Woods, Proo. Linn. Soo. N. R. W. V. 1880-81, p. 117 : 
Osorio, Journ. Sc. Nut. Lisb. XT. 1885-87, p. 227. Grapexm pictiis var, ocellntus, 
Stnder, Abh. Ak. Berlin, 1882, Gazelle Ornst. p, 14: Qrapsm picfvs xar. Wehhi, 
Hilgendorf, SB. Nat. Freunde Gea. 1882, p. 24. 

Ch apsue omatus, Milne Edwards, Ann. Sci. Nat. Zool. (3) XX. 1858, p. 168. 
Chrapem pharamin, Milne Edwards, Ann. Sci. Nat. Zool. (3) XX. 1853, p. 168 : 
Heller, SB. Ak. Wien. XLTfl. 1861, i. p. .362: Hoffmann in Pollen and Van Dam, 
Faun. Mndagasc. Ornst. p. 20, pi. v. figs. 82-35; llichters, in Mobins, Meeresf. 
Manrit. Crust, p. 166. 

Qrapmia Wehhi, Milne Edwards, Ann. Sci. Nat. (3) XX, 1853, p. 167 : Stimpson, 
Proc. Ao. Nat. Sci. Philad. 1858, p. 102. 

Qrapsue altifronst Stimpson, Ann. Lyo. Nat. Hist. N. Y. VII. 1862, p. 280. 
Grapsus grapsua, Ives, Proc. Ac. Nat. Sci. Philad. 1801, p. 190: Ortmaun, Zool. 
Jahrb. Syst. VII. 1893-94, p. 708; Faxon, Mem. Mns. Comp. Zool., XVIII. 1895, 
p. 30; Rath bun, Proc. U. R. Nat. Mns. XXI. 1898, p. 004. 

Qoniopeis picta^ De Haun, Pann. Japan, Ornst. p. 38, and Krauas Sndafr. Crust, 
p. 46. 

Oarapaoe soipewhat dfflcoidal in shape, owing to the curvature of 
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tho sides : its regions well defined ; the transverse and oblique ndges 
are salient, and the surface between the latter is coarsely reticulate. 

Front deep and almost vertically deflezed, overhanging the epistome 
and much concealing the antennules, its free edge crenate. 

Length of the epistome one-third or more of its greatest breadth. 
The tooth at the inner angle of the orbit is blunt. 

Chelipeds in the male hardly longer than the carapace, shorter in 
the female: inner border of ischium and. arm strongly spioate, and 
there are one or two less acute spines at the far end of the outer border 
of the arm: wrist with fine scattered tubercles on its upper surface, and 
with its inner angle produced to form a talon-shaped spine : palm nearly > 
as high as long, its outer surface sculptured, its upper border culminat¬ 
ing in a tooth: tho fingers have very broad rounded tips, and the 
length of the dactylus in the male is nearly twice the length of tho 
upper border of the palm. 

Of the legs the Ist pair are very decidedly the shortest and the 
3rd pair the longest, the latter being about twice the length of the 
carapace: the 4th pair are longer than the first by a dactylus, 
and shorter than the 2nd by about two-thirds of a dactylus. Only 
ill the last pair of legs does tho breadth of the merus approach 
half the length of the same joint: the far end of the upper border of 
thu merus is spine-like and there are usually 2 or 3 spines at the far 
cud of the lower border. 

In the Indian Museum are 18 specimens from the Laccadives, the 
Andamans, the Coromandel coast, and Ceylon. The carapace of a 
large specimen is 64 millim. long and 68 miilim. bi'oad. 

83. Gra^sus strigosus (Horbst), 

Cancer strigo&Mt Herbst, Krabben, III. i. p. 56, p]. xlrii. fig. 7. Qrapeus 
strigoms, Boso, Hist. Nat, Crust. 1. p. 208: Latreille, Hist. Nat. Crust, et Ins., 
VI. p. 70, etc .: Milne Edwards, Hist. Nut. Crust. II. 87 : Gay, Hist. Fia. Chili, III. 
Zool. p. 168: Dana, U. S. Expl. Exp. Crust, pt. I. p. 338: Milne Edwards, Aim, Sci. 
Nat., Zool., (8) XX. 1858, p. 169: Stimpson, Journ. Best. Soo. Nat. Hist. VI. 1857. 

1 >. 466: Kinahan, Journ. Hoy. Sue. Oubl. 1.1858, p. 840: Stimpson, Proo. Ac. Nat. 
Sci. Fhilad. 1858, p. 102: Hess, Arobiv f. Nat. XXXI. 1865, i. pp. 147,171: Heller, 
Novara Crust, p. 47: A. Milne Edwards, Nouv. Archiv. du Mus. IV. 1868, p, 71 and 
IX. 1873, p. 286 (uti 8{/non.) : Hilgendorf iu v. d. Decken’s Beis. Ost-Afr. III. i. 
p. 87: Hoffmann, in FoUen & Van Dam, Faun. Madag. Crust, p. 20, pi. v. fig. 81 : 
Lookiugton, Froo. Calif. Acad- Vll. 1876, p< 151: Kossmann, Beise roth. Meer., 
Crust, p. 60: Mier8,P.Z.S. 1877, p. 186, and Ann. Mag. Nat. Hist. (5) II. 1878, 
p, 410: Hilg^ndorf, MB. Ak. Berl. 1878, p. 808: B. Nanck, Zieits. Wist., Zool. XXXIV. 
1880, p. 82 {gastric teeth)'. Kingsley, Proc. Ac. Nat. Sd. Fhilad. XXXII. 1880, p. 194 : 
llaswell, Cat. Austral. Crust, p. 97: Miers, Zool. H. M. S. Alert, pp, 518, 544, and 
Challenger Broohynra, p. 266: Miiller, Verb. Nat. Ges. Basel, Vlll, p 475: de. Man, 
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Arohiv f. Nat. LlII. 1887> i. p. 866, and Joorn. Lino. Soo. Zool. XXII. 1888, p. 148; 
Cano, Boll. Soo. Nap. III. 1889, p. 236: Walker, Joam. Lion. Soo., Zool., XX. 1886- 
1890, p. 110: Henderson, Trans. Linn. Soo., Zool., (2) T. 1883, p. 390: do Man, 
Zool. Jabrb. Syst. IX. 1895-97, p. 80: Ortmann, Zool. Jabrb., Syst,, 1893-94, p. 706: 
Wedenissow, Boll. Soo. But. Ital. 1894, p. 415. 

Qrapma alho~lineatua, Lamarck, Hist. Nat. Anim. Sans Yert. Y. p. 249 (fide Bdw.). 

Gonioposis Jiavipee, Macleay, 111. Ann. S. Africa, p. 66, and Krause, Sodafr. Crust, 
p. 46 (apud Miens). 

Goniopais atrigoaa, De Haan, Faun. Jap. Crust, p. 33: Macleay, loc. cit,; Ki-anss, 
loc. Cl-t. 

Orapaus granuloaua, pelagieus, aud Peront, Milne Edwards, Ann. Sci. Nat. (3) 
XX. 1853, p. 169 (fide A. M. E.). 

The chief differences between this species and G. grapsus are the 
following:— 

The branchial grooves of the carapace are not so well cut, the 
transverse and oblique ridges are low and smooth, and the surface 
between the oblique ridges is quite smooth. 

The front is not so deep and is obliquely deflexed, hardly overhang¬ 
ing the epistome and not concealing the antennules, and its free odge 
is not so distinctly crcnulafe. The tooth at the inner angle of the orbit 
is subacute. The length of the epistome is not nearly a third its 
greatest breadth. 

In the chelipeds, the tooth at the inner angle of the wrist is 
nearly straight, not talon-like, the length of the upper border of the 
palm is nearly two-thirds the length of the daotylus, and the tips of the 
fingers are not so broad and blunt. 

In the legs the meropodite is broader, its greatest breadth being 
half its length. Moreover the difference in size between the 1st and 
4th pairs of legs is much lees marked. 

In the Indian Museum are 76 specimens, from the Baluchistan and 
Sind coast, the Malabar coast, Ceylon, the Coromandel coast, the 
Arakan and Tenasserim coast, Mergni, the Andamaus, and the Nicobars. 

The carapace of the largest specimen (a female) is 59 millim. long 
and 63 millim. lm>ad. 


Geograpscs, Stimpson. 

Geograpavs, Btimpaon, Proc. Ac. Nat. 8oi. Philad. 1868, p. 101: Kingsley, Free. 
Ac. Nat Sci. Philad. 1880, pp, 188,196: Miers, Challenger Braohyura, p. 260. 
Orthograpaua, Kingsley, 1. c. pp. 188, 194. 

Closely resembles Grapeus,^ but differs in the following important 
particalars 

The carspaoe is more quadrate, the sides being very little arched, 
it is also breeder and less depressed. The lobe at the inner inferior 
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angle of the orbit is not so completely isolated. The antennal pedancle 
is not so massive, nor is its urinary tubercle " conspicuous. The 
epistome is shorter fore and aft, and is much less well defined. 

The chelipeds are altogether of a different type, being vastly more 
ranssive than the legs, and in the adult male at least as long as the 
longest legs : the fingers are pointed. Though the dactyli of the legs 
are thoniy, they are not so closely covered with thorns, nor are the 
thorns so coarse, as in Grapsus, Between the coxee of the 2nd and 3i'd 
pair of legs is a nai’row fossa fringed with hair leading to the branchial 
cavity. 

The two Indian species of the genus are land-crabs and are found 
in the jangles of the Andaman and Nicobar islands And in the villages 
of the Laccadive islands. They are extremely vigilant and active. 

8#. Geograpsus Grayi (Bdw.). 

OrapsuH Grayi, Milno Edwards, Ann. Soi. Nat. Zool. (3) XX. 1853, p. 170. 

Gcpgrnpsm ruhidus, Stimpson, Proo. Ac. Nat. Soi. Philad. 1858, p. 103. 

Geograpsus Qi-ayi, A. Milne Edwards, Nonv. Archir. da Mas. IX. 1873, p. 288 : 
Miers, Phil. Trans. 1679, p. 489, and Zool. H. M. S. Alert, pp. 518, 545, and Chal> 
letipfer Brachyuni, p. 261: Kingsley, Proc. Ac. Nat, Sci. Philad. 1880, p. 196; 
Itichtors, in Mubius, Meeresf. Maurit. p. 166 : Haswell, Oat. Austral. Crnst. p. 98: 
Ortmann, Zool. Jahrb., Syst., Yil. 1893-94, p. 707: de Man, Zool. Jahrb., Syst. IX. 
1895-96, p. 80: Nobili, Ann. Mas. Genov. (2) XX. 1899, p. 266. 

Carapace subquadrilaterai, a little convex, the lateral borders well 
defined anteriorly, ill defined and slightly convergent posteiiorly: 
transverse markings fine, curved or oblique on the branchial regions, 
almost invisible on the gastric i*egion. 

The four tubercles along tlie line of fiexiou of the front are not 
salient; the edge of the front in a dorsal view is concave. The notch 
near the outer end of the lower border of the orbit is small and narrow. 
The opistome is rather ill defined. 

Ghe]ii)cds in both sexes a little unequal; squamiform markings 
are present but, except on the arm, are indistinct, as also are the scat¬ 
tered granules on the upper surface of the palm. The larger cheliped 
may be a little under or a little over twice the length of the carapace. 
The inner border of the ischium is denticulate, the inner border of the 
arm is expanded to form a dentate lobe, and the inner angle of the 
wrist is spiniforro. 

The greatest breadth of the raeropodites of the legs is less than 
half their length. The first pair of legs are slightly shorter than the 
4th: the 2nd pair are tho longest of all, being about twice the length 
of the carapace. The last 3 joints of all the legs are bristly. 
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Colours in life ^ellow-oclire, the greater part of tlie doi'sam of the 
carapace livid bluish or purplish. 

In the Indian Museum ai-e 24 specimens from the Andamans, 
Nicobars, and Laccadives. 

The carapace of a large male is 40 millim. long and 49 broad. 

85. Geograpsus crinipes (Dana). 

Grutpsim crinipee, Dann, Proc. Ac, Nat. Sci. Philnd. 1861, p. 249, and U. S. 
Bxpl. E*p. Crust., pt. I. p. 341, pi. xxi. fig. <}, 

Oeograpeui cHnipes, Stimpson, Proo. Ac. Nat. Soi. Philad. 1858, p. 101: Heller, 
^ilovai-a Crust, p. 48; Streets, Bull. U. S, Nat. Mus. Vll. 1877, p. 116; Kingsley, 
Proo. Ac. Nat. Sci. Pliilad. 1880, p. 196 ; Ortmann, Zool. Jahrb., Syst. VII. 1893-94, 
p. 706; de Man, Zool. Jahrb., Syst. IX. 1893-97, p. 83 : Whitelegge, Mem. Austral. 
Mas. 111. 1897, p. 139. 

Qrapsus ruhidus, Hilgendorf, iu v. d. Decken’s Reisen Ost-Afr. Crust., p. 87, pi. 
V. : Hofimaun, in Pollen & Van Dam, Faun, Modagasc. Crust, p. 23. 

Differs from G. Grayi in the following particulars ; — 

The carapace is quite flat, and the lateinl borders, which are thin 
and well defined throughout their extent, are slightly divergent poste¬ 
riorly : the transverse markings are distinct and nearly straight. 

The four tubercles along the line of flexion of the fj-ont arc salient, 
and the free edge of the front is quite straight. The notch near the 
outer end of the lower border of the orbit i.s laige, and the lobule 
external to the notch is denticulate. The epistome is well defined 
from the palate by a granular oi* pectinate ridge. 

The clielipeds iu the male are nearly equal, but in the female they 
are unequal. The squamifortu maikings on the arm, wrist, and lower 
portion of the hand are distinct, as also arc the vesiculous granules on 
the upper surface of the palm and dactylas. 

The greatest bi’eadth—near the far end—of the meropodites of the 
last 3 pairs of legs is mure than half their length. 

Colour in life bright red. 

In the Indian Museum are 2 males and a female from the Anda¬ 
mans, a male from the Nficobai's, and a female from the Laccadives. 
The carapace of a female is 40 millim. long and 45 broad. 

Mbtopoqbapsvs, Edw. 

JletopogrupsuB, Milne Edwards, Ann. Sci. Nat., Zool., (8) XX. 1853, p. 104: 
Kingsley, Proc. Ac. Nul. Sci. Pbilud. 1880, pp. 188,190: Miers, Oballenger Bnichynru, 
p. 237. 

Carapace quadrate, little broader than long, somewhat depressed, 
the regions not well defined, the bi’ancbial groove distinct, fine oblique 
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gfTOovcf* are present on the lateral parts of* the branchial regions: the 
anterolateral, or outer orbital angle, is aoute, but there are no teeth on 
the lateral border behind it. 

Front very broad, more than half the extreme width of the 
carapace, deflexed: along the line of flexion are four depressed lobes, the 
outer one of which on either side sometimes shows a tendency to split 
into two. 

Orbits of moderate size, occupying the corners of the carapace: 
the lower border is notched near its outer end; the orbital hiatus is 
filled by a special lobe which belongs to the inner of the two fossee into 
which the orbit is divided and this lobe completely excludes the 
antenna* from the orbit. The anteniiules fold nearly transversely in 
fossic of good size. The antennie have a short and slender flagellum : 
the basal joint of the peduncle is nob very massive. 

Epistome well declined, but short fore and aft. Buccal cavity 
stpiare with the anterior corners rounded off. The external maxillipeds 
leave* between them a rhomboidal gap in which the mandibles are 
exposed : the mcrus is slioi’tei* than (he ischium, aud carries the coarse 
])alj> at or near the antero-oxternal angle. 

Chelipeds either subeqnal or unequal, the larger one much more 
massive than the legs but shorter than the 2nd aud 3rd pairs of these : 
fingers ratlier short and stout, with tlie tip spooned. 

Legs broad and compressed, especially as lo the merus, which 
joint—like the arm of the chelipeds—usually has some squamiform 
markings : the last three joints hare bristly edges aud the dacfylus is 
thorny. 

The abdomen in both sexes consists of 7 separate segments, and 
in the male it« base is a« broad as the stern am between the last pair 
of legs. 

An Indo-Pacific genus. 

86. Metopograpsus mesaor (Foiskal) Edw. 

Cancer tmssor, Forskal, DesoHp. Anlm. in itin. orient, p. 88. Grapsue 7nessor, 
Milne Edwards, Hist. Nat. Crnsfc. TI. 88 : Kranss, Sndnfr. Crnst. p. 43 : Hoffmann in 
Pollen & Van Dam, P«nn. Mndng. Crnst. p. 28: Slniter, Tijds. Nederl. Ind. XL. 
1881, p. 164. Metopograpsus meesot', Milne Edwards, Ann. Sci. Nat., Zool., (8) XX. 
1853, p. 165 ; Heller, SB. Ak. Wien, XLllI. 1861, p. 862, and Novara Cmet. p. 44: 
A Milne Edwnrds, Nonv. Archiv. da Mns. IV. 1868, p. 71; Kossmatin, Beige rofch. 
Meer., Crnst. p. 67: Hilgendorf, MB, Ak. BerJ. 1878, p. 808: Miers, Phil. Trans. 
1879, p. 489, and Zool, H. M. S. Alert, pp. 184, 245, 618, 646, and Challenger 
Braohyura, p. 268: de Man, Notes Leyden Mng. II. 1880, p. 188, and Joarn. Linn. 
Soo. Zool. XXII. 1887-1888, p. 144, pi. ix. fig. 11, and Archiv f. Naturgeg, LIIT. 1888, 
i. p. 361, pi, XV. fig. 6, and in Weber’s Zool. Brgebn, Niederl, Ost, Ind. II. p. 314: 
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Biohtdrs, in Mobins, Meerotf. Manrit. p. 156: Kingalcy, Proo. Ao. Nat. Boi. Philad. 
1880, p. 190: Lenz A Biohters, Abb. Senok. Nat. Qes. Xll. 1881, p. 426: Mftller, 
Terh. Nat. Ges. Basel, Till. p. 476: Ozorio, Journ. Sci. Nat. Lisb. XI. p. 227: 
Henderson, Trans. Linn. Soc., Zool., (2) Y, 1893, p. 890: Ortmann, ZooU Jalirb., 
Syst., YII. 1893-94, p. 701: VVhitelegi^e, Mem. Austral. Mas. III. 1897, p. 139: 
Nobili, Ann. Mns. GenoT. (2) XX. 1699, p. 265. 

Grapetks Oaitnardi, Sarigny, Descr. Egypt. Crnst. pi, ii. fig. 3. 

Ifetopograpsus Eydouxi and intermediun, Milne Edwards, Ann. Sci. Nat., Zool., 
(2) XX. 1853, p. 165 {me. Kingsley, l.c.). 

Pachygrapstti eethiopicxis, Hilgendorf, in v. d. Decken, Reiaen Ost-AIr., Crust, p 
88, pi. iv. fig. 2 (fide Kossmaiin, f.c., and Hilgendoi-f, Z.c,). 

. Carapace about foar-Hfths as long ns broad, tbe sides distinctly 
convergent posteriorly; besides the oblique markings on the lateral 
parts of the opibrancliial regions, there are some Cue transverse mark¬ 
ings on the post-frontal region. 

Front about three-fifths the greatest breadth of the carapace, its 
free edge beaded, thin and prominent but hardly laminar, and slightly 
sinuous. Orbits little oblique, their major diameter is a little more than 
a third the width of the fi’ont; the iuuer augle of the lower border is 
denticulate. 

Chelipeds unequal, the length ot the larger one about l| times that 
of tho carapace: there are wrinkles or sqnamifonn markings on the 
upper surface of the arm and wrist and—along with some vesiculous 
granules—on the upper and lower borders of the hand. Tho inner 
border of the ischium is denticulate, the inner border of the arm is 
spinate and is expanded distally to form a laciniate lobe, and there is a 
spine, which may be double, at the inner angle of the wrist: tho fingers 
have blunt tips, and the daetylus is not very ranch longer than the 
upper border of tbe palm. 

Of the legs the 1st pair is the smallest and the 3rd pair the longest 
—abont twice tho length of the carapace: in all, the upper boi'der 
of the meruB ends in a spine and the lobe at the far end of tho lower 
border is spinate: in the last three pairs the greatest breadth of the 
merus is half its length. 

The terminal segment of the male abdomen is simply triangular. 

In the Indian Museum are 56 specimens, from Karachi, Bombay, 
tbe Orissa coast, the Ganges Delta, the Arakan coast, and the Anda¬ 
mans. The carapace of the largest specimen is 23^ millim. long and 
30 millim. broad. 


87. Metopograpeua macnlatuSt Kdw. 

Uetopograp$ua maculatus, Hflne Edwards, Ann. Sci. Nat, Zool. (S) XX. 1858, 
p. 166; de Man, Jonrn. Linn. Soc., Zool., XXII. 1887-88, p. 145, pi. x. figs. 1-8. 
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Distinguished from the onlj other Indian species by the following 
characters:— > 

l*he carapace is much more elongate, its length being seven*e%hthm 
of its breadth, its sides are very markedly convergent posteriorly, ami 
there are no transverse markings on the pmt-frontal region. 

The front is nearly three-fourths the greatest breadth of the cara¬ 
pace, and its free edge is decidedly laminar and nearly straight. ^ 

The orbits are oblique : their major diameter is less than a third 
the breadth of the front and the inner angle of their lower border is not 
denticulate. 

The fingers of the chelse, though their tips are spooned, are not very . 
blunt: the dactylus is much longer than the upper border of the palm. 

Except perhaps in the last pair of legs, the meropodites are nar¬ 
rower, their greatest bmidth being decidedly less than half their length. 

In the male abdomen the terminal segment has a somewhat three- 
lobcd appearance. 

In the Indian Museum are two specimens from Mergui. It seems 
to me very doubtful whether they are distinct from M. latifron»t White 
(Jukes, Voy “Ply,” II. 337, pi. ii. fig. 2). 

Paghyorapsus, Randall, Stimpson. 

Paehygrapsus, Bandall, Proc. Ao. Nat. Sci. Philad. 1689, p. 126: Miine Edwards, 
Anti. Sci. Nat., Zool., (3) XX. 18&8, p. 166: Stimpson, Proc. Ac. Nat. Sci. Philad. 
1858, p. 101 1 Kingsley, Proc. Ao. Nat. Soi. Philad. 1880, pp. 188, 198: Miers, 
Challenger Braebyura, p. 259. 

Differs fi’oin MetopograpBm only in the following particulars 

(1) the tooth or lobe at the inner angle of the lower boi'der of the 
orbit is small and does not fill the orbital hiatus, so that the antennae 
are not excluded from the orbit; (2) there may be a tooth or two on 
the lateral border of the carapace immediately behind the outer orbital 
angle. 

Diatrihntion: West Indies eastwards, through the Mediterranean, 
to the American Pacific coast. 

88. Pachygrapaua minulua, A. M. Edw. 

Paehygrapaue minutua, A. Milne Edwards, Nonv. Arohiv. dn Mas. IX, 1878, 
p. 292, pi. xiv. 6g. 2 : Kingsley, Proc, Ao. Nat. Soi. Philad. 1880, p. 201: de Man, 
Notes Leyden Mas. V. 1888, p. 158, and Archiv t. Naturges. LIII. 1887. i. p. 868, 
and Journ. Linn. Soc., Zool., XXIL J888, p. 148: Oaiio, BolJ. Soo. Nat X»poJ. JIT. 
1889, p. 240. 

Carapace a good deal broader than long, its whole dorsal surface 
marked with fine transverse and oblique lines; the lateral borders are 
J. ii. 52 



400 A. Alcoek—0(imtiQ2opim2 Fauna of India. [No. S, 

stroaffly convet^ent. posteriorly, iwd hare no spine behind the acute 
outer orbital angle. 

Front about three-fifths the greatest breadth of the carapace, 
nioderatelj deflexed, its free edge sU^itly einuoae. Orbits lyttie 
oblique, their inajcxr diameter more than a thii*d the breadth of the 
front, their lower liorder not denticulate. 

, The chelipeds in the male are eubequal and vastly more massive 
than the legs, and are about twice tbe length of the carapace, and, 
except for some squamifovm markings on the arm, are smooth: tbe 
inner border of the ischium and both borders of tbe arm are crenulato, 

. and the distal end of tbe inner border of the arm is expanded to form 
a denticulate lobe: the inner angle of the wrist is dentifom: the 
fingers are stout and blunt. 

Of tlie legs the two middle pairs are tbe longest, being not twice 
the length of the carapace. In all the last three joints are bristly, and 
the memo has a spine at the far end of the a«tei*ior border end two 
Ini^sh spines at tlie fni* end of the posterior border. 

Tbe terminal joint of the male abdomen is simply triangulfur. 

A small species: tbe carapace of the single specimen (from Mergni) 
in the Indian Mnsonm is 6‘5 millim. long and 10 millim. bi*ond. 

Subfamily Yarumika:. 

Varuna, Edw. 

Varuna, Milne Edwards, Diet. Hist. Nat. XVI. p. &1I (1680), and Hist. Nat. 
Crust. IT. 94, and Ann. Rot. Nat. Zool., (8) XX. 1853, p. 176 ; Kingsley, Proo. Ac. 
Nat. Sci. Phiiad. 1880, pp. 168, 205 : Miers, Challenger Brachyura, p. 265. 

Triehopu.fl, De Haan, Faun. Japon. Crost. p. 32, 

Carapace very little broader than long, depressed, with thin sharp 
edges, the regions fairly well indicated. Front a little more than half 
fhe breadtii of tbe anterior border and a little more than a third the 
greatest breadth of the carapace, straight, prominent, sublaminar, little 
deflexed. Antero-lateral borders of the carapace arched, ent into 3 teeth 
including the enter orbital angle. 

Orbits small, of good depth, their lower border broken and incom¬ 
plete. The antennnles fold obliquely and the interantennulary septum 
is broad. Autennee of fair size, standing in the orbital hiatus. 

Epistome ol good length, well de&ned. Buccal cavern square. 
Hie externa! maxillipeds gape, bnt not vmy widely: their exi^piath is 
not nearly as broad as the ischium : their niems is shorter, bnt anteri¬ 
orly mneb broader, than tbe ischium, its antero-extemal angle being 
' considerably produced, so that the palp articulates near the middle of 
Hie anterior border. 
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Chelipeds equal, but vaziabSe in size. In old males they are oonsi* 
derably longer, and 'easily more msssire, than the legs: in the feniate 
they are shorter, and though stonier are not 'easily stonter than the 
legs. The dngers, thottgh: sharp pointed, are a little hoUoir-tipped. 

The legs hare the three terminal joints compressed, dilated, and 
phuned, for swimming; the 2 middle pairs are the longest, the fast 
pair is the shortest. 

The abdomen in both sexes consist of 7 separate segments: in the 
male it does not completely cover the sternam between the lai^ pair of 
legs. 

DigMbufed throughout the Indo-Pactfic, ascending estuaries even 
into fresh'water. Commonly found at sea cm drift logh. 

89. Vdfuna Utterata (Fabr.) Sdw. 

Cancer Utteredits, Fabrioios, Ent. Syst. Sappl. p. 342: Herbsb, Smbhen, tlL i. 
63, pi. xMiL fig. 4. 

Otaipeue liWeratue, BolO, aist. Kat. Crest. 1. p. SOS, and Lairs^e, Hist. Nat. 
Crust, et Ins. VI. p. 71. 

Varuna litterata, Milne Edwards, Diet. d’Hi^ Nat. XVI. p. 511. 

Triehopue Utteratue, De Haan, Faun. Japon. Grast. p. 32; Dana, U. S. E*pl. 
Ezp. Crust, pt. I. p. 838, pi. zz. fig. 8. 

Varuna litterata, Milne Edwards, Hist. Nat. Orast. II. p. 95, and Ann. Bd. Nat. 
^ool., (3) XX. 1858, p. 176; Lnoas, Hist. Nat. Anini. Artie., Crust., p. 72, pi. iii. fig. 
4: Stimpson, Proo. Ac. Nat. Sol. Philad. 1868, p. 108: Heller, Nevata Crust, p, 61, 
A. Milne Edwards, Nouv. Archir. du Mus. IV. 1868, p. 71, and IX. 1873, p. 295 : 
Brooobi, Ann. Sci. Nat. (6j II. 1876, (male appendages)-. Miera, Oat. Crust. New 
Zealand, p. 40, and Ann. Mag. Nat. Hist. (5) V. 1880, p. 310, and Challenger 
Brachynra, p. 266: Tozjsetti, Magenta Crust, p. 122, pi. viii. figs. 2 a-y: Hilgendorf, 
MB. Ak. Berl. 1878, p. 808: Neumann, Crust. HeideTb, Mus., p. 27: Nauok, Zeits. 
Wias. Zool. XXXIV. 1880, p. 29 (gastric teeth) : Kingsley, Proo. Ac. Nat. Sol. Philad. 
1880, p. 206 s Sluiter, Tij^ Nederl. Ind. XL. 1881, p. 164: Baewell, Oat. Austral. 
Crust, p. 103: Filhol, Crust. Nouir. Zel, in Miss. Tile Campbell, p. 880: de Mao, 
Arohir for Nat. LIII. 1887, i. p. 371, end in Weber’s Zool. Ergebo. Ntederi. Ost- 
Ind. II. 1892, p. 316, and Zool. Jabrb., Syst. IX. 1895, p. 112: Henderson, Trans. 
Zool, Soo. (2) V. 1893, p. 391: Ortmann, Zool. Jahrb. Syst., VII. 1893-^4, p. 718; 
Max Weber, Zool. Jahrb. Syst. X. 1898, p. 167: Nobili, Ann. Mus. Genov. (2) XX. 
1899, p. 267. 

Carapace curiously pitted and frosted above, the regions well 
enough defined by grooves, which in places are broad shallow and un¬ 
even ; the disposition of these grooves in the middle of the carapacw 
makes a letter H. The borders of the carapace are thin and are sharply 
defined and finely beaded or milled: the antero-kAerfld borders are 
arched and are eat into three teeth, including the outer orbital angle ; 
the postero-lateral boundary of the carapace, on each side, is a dis¬ 
tinct facet. 
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The chelipeds varj» acGordiug to se^c and age, from a little 
over once (in the female) to a little over twice (in old males) the length 
of the carapace. The borders of the arm are denticulated, especially 
the inner border; the inner angle of the wrist forms a large sharp spine 
with some apinnlra at its base; the inner surface of the palm is more 
or less granular, the outer sm-face has some fine reticulate markings 
and —running parallel with the lower border, on to the fixed finger— 
a raised line: the fingers are stout and strongly toothed, the dactylus 
being longer than the upper border of the palm. 

The 2nd and 3rd pair of legs, which are about equal, arc over 1^ 
•times the length of the carapace: the let pair are a little more than 
a dactyhlength, the 4th pair a little less than a dactyl-length 
longer than the carapace. The only armature of the legs, which are 
typical swimming paddles, is a subterminal spine on the anterior border 
of the meropodite. 

In the Indian Museum are 63 specimens from the seas of India. 
The carapace of the largest male is 50 millim. long and 56 millim. broad. 

Pttchoonathus, Stimpson. 

Ptychoynathus, Stimpson, Proc. Ac. Kat. Sci. Philad. 1858, p. 104 : Kingsley, Proc. 
Ac. Nat. Sci. Philad. 1880, pp. 188, 208: de Man, Zool. Jahrb., Syst., IX. 1895, p. 90. 

Gnathograpsus, A. Milne Edwards, Near. Arohiv. do Mas. IT. 1868, p. 180. 

Ceeloehirus, Nanck, Zeits. Wigs. Zool. XXXIV. 1880, pp. 80, 60 (test* de Man). 

Very closely resembles Varuna, fix>m which it differs only in the 
following particulars :— 

(1) the oxopodite of the external maxiilipeds is of remarkable 
breadth, being at least as broad as, and usually much broader than, the 
ischium of those appendages: 

(2) the regfions of the carapace arc not always so well defined. 

(3) the dactyli of the legs, though compressed, are not so broad. 

Di^rihuHom Islands of the Indo-Pacific, entering fresh water 

above any tidal inflnence. 

Key to Dte Indian species of Ptychoynathus. 

I. Carapace hardly broader than long: front prominent, 
straight or hardly atnuoas: the antennnles fold very 
obliquely i— 

1. Teeth of the antero-lateral border sharp and salient: 
regions of the carapace fairly well defined : fingers 
of the female ohelse nude 

i. Inner angle of the wrist dentifonD, bat not 
produced: a large shaggy patch of hairs on 
the inner sorface of the hand of the male... P. dentoto. 
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ii. Inner angle of the wrist prodaced to form a 
long spine: s patch of hair on the onter 
surface of the hand of the male, near the 
finger cleft. P. onyx. 

2, Teeth of the antero-latenil border not salient, in- 
oonspicnouB: regions of the carapace not, or hardly, 
indicated ;— 

i. A subterminal patch of bristles on the outer 


sarfaoe of the fixed finger of the female. P. andamanica. 

ii. Fingers of female node. P. pusilla. 

11. Carapace decidedly broader than long : front little pro* 
minent and decidedly sinnons: the antennules fold nearly 
transversely... . P.barhata. 


90. Ptyehognathus dentatUf de Man. 

PtycJiognathm dentatu8^^ de Man, in Weber's Zool. Ergebn, NiederU Ost*Ind. II. 
1892, p. 818, pi. xviii. fig. 9. 

Carapace inappreciably broader than long, flat bat not particnlarly 
depressed, its regions quite distinct, as also ai’e the cervical and bran* 
chial groves and a pair of post*frontal tubercles: on the posterior part 
of each epibraiichial region, obliquely parallel with the postero-lateral 
liorders, is a fine ridge. 

Front prominent, laminar, nearly straight, its extent is two-fifths 
the greatest breadth of the carapace. 

Auturo*lateral borders of the carapace cut into three sharp salient 
teeth, of which the first is much the largest, and the third much the 
smaliest. 

Upper border of the orbit very sinuous. The antennules fold very 
obliquely. Anterior border of the buccal cavern not gi'annlar, but 
having a median horizontal tooth. 

Exognath oval, with a smooth and strongly convex suirface: its 
greatest breadth in the male is more than twice that of the ischiognathf 
bnt in the female is only a little more than that of the ischiognath. 

Chelipeds of the male more than 1| times the length of the cara¬ 
pace, smooth : inner angle of the wrist acute, bat not spiniform ; palm 
higher than long, inflated at the postero-inferior angle, and having a 
tussock of hairs in the middle of its inner surface: dactylns more than 
twice the length of the upper border of the palm, longer slenderer and 
less strongly toothed than the fixed finger: both fingers though hollowed 
at the tip are sharp-pointed. In the female the chelipeds are about as 
long as the carapace; the inner angle of the wrist is spiniform; the 
palm is not swollen and is nude, and its outer surface is traversed, near 
the lower border, by a fine raised line which extends nearly to the tip 
of the fixed finger. 
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The 2nd and 3rd pairs of 1^ are about 1-| times, the 1st pair arc 
not quite 1| times, and the 4th pair are are not times, tlie length of 
the carapace: on the anterior border of the mems of the first three 
pairs is a subterminal spine. 

The sidewall of tlie carapace and the basal joints of the legs have 
little tomeutum. 

In the Indian Museum are 2 males and an egg-laden female from 
“ the Bay of Bengal ” and 2 young females from Upper Tenasserim. 

The carapace of the largest male is 19 millim. long and not quite 20 
millim. in its greatest breadth. 

t 

91. Ptychognaihm onyx^ n. sp. 

Very olosely related to P. ^pinicarfm, Ortm., and to P. PoUeni and ajginis, do M., 
if these species are distinct. 

This species very nearly resembles P. dentata, from which it differs, 
yoKuig males being compared with females of the same size, only in 
the following particulars :— 

(1) the carapace though otherwise similar is much thinner and 
more depressed and its markings are not quite so distinct: 

(2) in the middle of the anterior boi’der of the buccal cavern is 
a alight prominence, but no distinct tooth : 

(3) the exognath (in the young male) is, as in the female of 
P. dentiUat but Ut-tle broader than tlie ischiognath : 

(4) in the ch^ipeds of the young male the inner angle of the 
wrist is produced to form a long spine; there is no hair on the innei* 
surface of tlie palm, but on tl»e outer surface, in Uie finger-cleft and 
extending along the fixed linger, there is a tuft of hair ; the outer sur¬ 
face of the palm also, as in the female of P. detUata^ is tnAversed, oloae 
ta the lower border, by a raised line, whioji runs to the tip of the fixed 
finger} finally the fingers aa-e blunter, and the dactylos is only about 
twice as hmg as the upper border of the palm. 

Pnwdiically the chief distinotioB between this species and 
P. dentata is that in the male of this s^>ecies Uie iniaer angle of the wrist 
fbnaa a long c^ae, and the hair is on the outside instead of on the 
inaide of the liand. 

In the Indian Moaeum are two young males probably from Tavoy. 
The carapace m a little over 12 miliini. long and 13 millim. broad. 

92. Ptychognathus andamanicaf n. sp. 

Chnety colsted to P. pustZlo, of which it may he an Andaman variety. 

Carapace not nmeh broader than long, quite fiat, much depressed, 
the regions are hardly indicated, even when the carapace is quite dry, 
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but the H-shapod mark in the middle k tdwayfi plainly visiblet the 
whole surface is closely and finely punctate : there are no poBt*£routal 
tubercles, but on the posterior part of either epibraochial legion tliere 
is a fine line running obliqnely-pamllel with the postero-lateval borders. 

Front prominent, laminar, slightly sinuous, its eieteiit is twelfths 
the greatest breadth of the carapace. 

The antero* lateral borders are cut into 3 not very acute or diatiuct 
lobes (including tbe outer orbital angle), of which the first is muoli tlie 
laigest, and the last much the smallest. 

Upper border of the orbit slightly sinuous : the aaiennules fedd 
very obliquely. The anterior border of the buccal cavern is granular, 
and a little concave. 

The exognath is long and elliptical; its breadth in the female, is 
nearly twice that of the ischiognath. 

The chelipeds in the female (male unknown) as long as 

( he carapace, and their outer sxu’face is very finely retiGulate>grannlar: 
inner angle of wrist pronounced, but not spiniform: palm witlmut hair, 
but there is a characteristic brush of aiufiish hair at the tip of the fixed 
finger on its outer sui-facc. The fingers have broad tips, especially the 
fixed finger, whicii is stouter and more strongly toothed than the dactylus: 
the dactylus is about twice as long as the upper border of the paltn : 
the outer surface of the palm and fixed finger is traversed, near the 
lower border, by a fine raised granular line. 

The legs have not mooli tomentum on the basal joints, bnt tbe 
anterior border of the meropodites is rather thickly fringed: the subter> 
minal denticle op tbe anterior border of the meropodites is small, blunt, 
inconspicuous, or obsolescent. 'I'he 2nd and 3rd pair of legs, which are 
the longest, are about times, the 1st pair are not times, and the 4th 
pair are little more titan once, the length of the caispace. 

In the Indian Museum are two young females from a fieshwater 
stream at the base of Saddle Hill in North Andaman Island. Their 
colour is dark mottled green. The carapaoe is a little over 13 milUm.- 
long and about 14 millim. broad. 

93. Ptychognathas puailla^ Heller. 

Ptyt^ognatkuB pu$illu», Heller, Novsm Oraat. p. 60: Hlngaley, Proe. Ac. Nat. 
Sei. Philad. 1B80. p. 204: de Man. Notea Leyden Mas. V. 1083, p. lOi, sad Zool.. 
Jahrb. Syafc. IV. 1888-89, p. 440, and in Weber’s, Zool. Srgdlia Niederl. Oat* 
lad. If. p. 82S, and Zool. Jsbrb. fiyst. IX. 1896, p.99, and X. 1808, pi. xaviii. 28 : 
Ortmann, Zool. Jahrb., Syat. VII. 1893-94, p. 718. 

This species, which was first found in the Nioobar Islands, is not 
represented in the Museum collection and 1 have nevfo? se^ it. 
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94. PtychognaOms barhafa (A. M. Edw.). 

OntUhograpiuB harhatuB, A. Milne Gdwardi, Xonr. Airchiv. da Maa. IX. 1878, p. 
316, pi. xvii. fig. 4. 

Ptyehognathug barhatua, Ortmann, Zool. Jahrb. Syat. VII, ISSfi-Si, p. 712: 
de Man, Zool. Jahrb., Syat., IX. 1895, p. 105. ' 

Gai-apace decidedly broader than long, fiat, depressed, the regions 
indistinct: the two postfrontal tubercles ai‘c fairly distinct, but thei'e 
is no distinct raised line oil the posterior part of the epibi'anchial I’e- 
gions, running obliquely parallel with the posterior borders, such as is 
present in all the other Indhin spccie>s. There i.H a good deal of tomen- 
tum on the sides of the carapace. 

Front decidedly sinuous, not prominent, its extent is a little more 
than two-fifths the greatest breadth of the carapace. 

The antero-lateral borders of the carapace arc cut into 3 not very 
conspicuous teeth (including the outer orbital angle) of which the 
first is much the largest and the third much the smallest, ns usual. 

Upper border of the orbit little sinuous: the antennnles fold nearly 
transversely. Anterior border of the buccal cavern finely granular. 

The ezognath is elliptical, with a slightly convex surface: in the 
male its greatest breadth is more than that of the ischiognatb, in the 
female it is slightly narrower than in the male. 

Ghelipeds in the male about times the length of the carapace, 
the inner angle of the wrist little pronounced ; the hand massire, with 
a tuft of hair in the finger-cleft and running some little distance along 
the outer surface of both fingers; the fingers .are rather blnnt, the dae- 
tyluB, which is about twice the length of the upper border of the palm 
is longer slenderer and less stmngly toothed than the fixed finger, 
against which it closes rather obliquely. In the female the obelipeds are 
about as long as the carapace and are not very maBsivo, the inner angle 
of the wrist is dentiform, there is no hair on the hand or fingers, and 
the outer surface of the hand and fixed finger is traversed near the 
lower border by a raised line. 

The leg-joints are less expanded and less abundantly plumed than 
in the other Indian species, and there is no sublerrainal spine on the 
anterior border of the meropodites. The 2nd and 3rd pairs of legs are 
about If times, the Ist pair about times, and the last pair a little 
over once, the length of the carapace. 

In the Indian Museum are 3 specimens from Diamond Island off 
the Pegu coast and from Akyab, (besides numerous specimens from 
Samoa). The carapace of an apparently adult male is 11 millim. long 
and 14 millim. broad. 
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PTXlDOONATHnS, A. M. Edw. 

Py»idognathu8, A. Milne Edwards, Bull. Soo. Philom. Faria (7) IIT. 1878, 
p. 109 : de Man, Notes Leyden Mas. V. 1883, p. 160, and Jonm. Linn. Soo., Zool., 
XXII. 1888, p. 148. , 

Hypnlograptuf, de Man, Notes Leyden Mas. 1.1879, p. 72 (ipao teate). 

This genus is closely related to Varuna and Ptychognathus. It 
differs from Varuna in the same particnlars that Piychognathus does, 
that is to say, the ezognath of the external maxillipeds is much broader 
than the ischiognath, and the dactyli of the legs though compressed 
are not dilated. It farther differs, both from Varuna and Ptychognathus 
in the following characters :— 

(1) the carapace is decidedly transverse, is deep, and is dorsally 
strongly convex in both directions : it is also anteriorly declivons with 
the front deflexed, and its antero*lateral borders are hardly arched : 

(2) the antennules fold transversely : 

(3) the lower border of the orbit is complete, except of coarse at 
the orbital hiatus: 

(4) the carpopodites and propodites of the legs are not particularly 
broad. 

Bislrihution : Indo-Facific in fresh or brackish water. 

Key to the Indian tpecies of Pyxidognathas. 

1. A single spine on the posterior border of tbo meropodites 
of the legs...... 

II, More than one spine on the posterior border of the mero- 
poditoB of the legs ... 

95. Pyxidognathus deiamra^ de Man. 

Pyxidognathvs deUmira, do Man, Jonm. Linn. Soo., Zool., XXII. 1888, p. 148, 
pi. z. figs. 4-6. 

Carapace about | as long as broad, convex, smooth, without 
distinction of regions excepting a faintish H-shaped mark in the 
middle. Free edge of front sinuous or four-lobid, as in the next species. 

AnterO'lateral borders of the carapace cut into three prominent 
acute teeth (including the outer orbital angle), the first of which is the 
largest, and the last of which is spine-like. 

Upper border of orbit slightly sinaouB, lower border finely denti¬ 
culate. 

Fxognath of the external maxillipeds, in the male, very much 
broader than the ischiognath, and having a smooth convex surface. 

Chelipeds in the young male about If times the length of the cara¬ 
pace : inner border of ischium, arm, and wrist denticulate; inner angle of 
J. II. 53 


P. fiuviatilis, 
P. deianira. 
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wrist spiniform; the upper border of the palm is granulate, a finely 
beaded raised line traverses the lower part of the outer surface of the 
Xmlm and fixed finger, and there is a very short series of granules near 
the middle of the inner surface of the palm: the 4 )alm is nearly as 
high as long, and the dactylas is much longer than the upper border 
of the palm and closes against the fixed finger by the tip only. 

The 2nd pair of legs, which are the longest, are not much short of 
twice the length of the carapace; the 4th pair, which are the shortest, 
are but little longer than the carapace. In all the legs, the meropodite 
has some fine rugosities on its upper surface, a spine near the far end of 
the anterior border, and some spines on the posterior border—these being 
most numerous in the case of the 4th pair of legs: and in all, the 
edges of the 3 terminal joints are hairy but not plumose, nor are these 
joints broadened or compressed. 

In the Indian Museum are two very small male specimens from 
Mergui. 


9fi. Pijsddognathus Jlnviaiilis, n. sp. 

Carapace transverse, markedly convex, finely punctate, the regions 
indicated only by an H-shaped mark in its centi e. 

Front between two-fifths and a third the greatest breadth of the 
carapace, defiexed, sinuous or four-lobed, the two middle lobes broad, 
the outer lobes (s: inner orbital angles) subacute. 

AnterO'lateral borders of the carapace slightly arched, out into 
three prominent acute teeth (including the outer orbital angle) of which 
the first is the largest and least acute, and the third is spine-like. 

Orbits of good depth, the upper border slightly sinuons, the 
lower border defined by a granular ridge running close behind the 
prominent denticulated ridge that bounds the infra-orbital region of the 
carapace. 

Anterior border of buccal cavern prominent, finely crennlate. 
Exognath in the female broader than the ischiognath, and having a 
smooth convex sm*face. 

Cbelipeds in the female about as long as the carapace, more massive 
than the legs: inner angle of wrist acuminate: a raised line runs along 
the outer surface of the palm and fixed finger, close to the lower bcorder * 
fingers rather sharp though spooned at tip, dactylus hardly twice the 
length of the upper border ci the palm, longer and rather less strongly 
toothed than the fixed finger. 

All the leg-joints are plumed, and all the daotyli are long compressed 
and recurved. In all the legs there is a very strong spine in the distal 
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4 * 

half of the posterior border of the meropodtie, and in the first 3 pairs 
there is a smaller subterminal spine on the anterior border of the same 
joint. The 2nd and 3rd pairs of l^s are about If times, the 1st pair 
fu'e not quite times, and the 4th pair are about If times the length 
of the carapace. 

Colour mottled dark green. A single female was found oUnging to 
the floats of a fisherman’s net in the R. lohamuttj abore Bongong in 
the Jessore District: its carapace is 15 millim. long and 19 millim. 
broad. 

The legs are obviously adapted for swimming, and the recurved 
dactyli and spiny meropodites appear to be adaptations to a swift 
cuiTent. 

The chief difEerence between this species and P, deianira —^the female 
of the former being compared with the male of the latter*—'is that in 
this species the three terminal joints of the legs are more compressed 
and the posterior border of the meropodites is armed with a single 
spine. 


Sub-family Sesabmin 2 E, Dana. 

Sesarma, Say. 

8e$aTma, Say, Journ. Acad. Nat. Soi, Fhilad. I. 1817, p, 76: Milne Bdwarda, 
Hiet. Nat. Onwt. 11. 7J, and Ann. Sci, Nat. Zool. (8) XX. 1868, p. 181; A. Milne 
Edwards, Nour. Arohiy. du Mas. IX. 1878, p. 301: Kingsley, Proo. Ac. Nat. Soi. 
Philad. 1880, p. 818 : Miers, Challenger Braohynra, p. 269; de Man, Zool. Jahrb., 
Syst., II. 1886-87, p. 641 and IX. 1895-07, p. 128 s BiUger, Zool. Jahrb., Syst., VII, 
1893-94, p 613. 

Puchy$oma, Oe Haan, Faun. Japon. Onut., p. 33. 

Holometopma, Milne Edwards, Ann. Soi. Nat. Zool. (3) XX. 1858, p. 187. 

Carapace squarish or actually square (the sides being straight and 
usnally nearly parallel), usually deep (though occasionally shallow and 
much depressed), seldom very convex: the gastric region is almost 
always very well delimited, and is commonly divided into 6 subregions, 
and in most cases the 4 antero-lateral subregions project as 4 prominent 
post-frontal tubercles. 

The side-walls of the carapace have everywhere a characteristic fine- 
meshed reticulate texture as regular as that of a sieve. This appearance 
is due to a multitude of small uniform granules arranged in paira in 
close-set parallel rows: between each pair of granules is a little row of 
bristles, one of which ip each row is long and points diagonally forwards. 

The front occupies half, or more, of the anterior border of the 
carapace, and is obliquely or vertically defiexed. 



410 A. Alcock —Careinological Fauna of India. [No. 3, 
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The orbits, which occupy tlie rest of the anterior border of the 
carapace, are oval and of good depth: below their outer angle is a deepish 
gap leading into a system of grooves which open into a notch at the 
antero-lateral angle of the bnccal cavem. At the inner angle of the 
orbit is the usual tooth, belonging to the inner of the two fossie into 
which (as in all the crabs of this subfamily) the orbit is so plainly 
divided. The eyes are of no great length. 

The antennules fold nearly transversely into rather narrow fosses : 
the inter-antennular septum is very broad. 

The antero>extemal angle of the 2nd joint of the antennnl pedancle 
is a good deal produced: the antennal fisgellum, which is slender and 
rather short, lies in the orbital hiatus, 

Epistome well defined, prominent, rather short fore and aft. Bnccal 
cavern square. The external maxillipeds leave between them a large 
rhomboidal gap, which is a good deal filled up by a hairy fringe: they 
are obliquely traversed, from a point behind the antero-external angle 
of the ischium to the antero-internal angle of the merns, by a conspi- 
cnous line or crest of hairs: the palp, which is rather coarse, is 
attached to the rounded summit of the obliquely-directed merus. 

Chelipeds massive—not always so in the female—usually subequal, 
of no great length: palm high and short, the fingers though subacute, 
are hollowed at the tip. 

The legs do not usually differ very markedly in length, though the 
third pair are the longest and the first and last (4th) pairs the shortest: 
the meropodites are thin, and are usually, but not always, broad. 

The abdomen in both sexes consists of 7 separate segpnents: in the 
male it occupies the whole breadth of the sternum between the bases of 
the last pair of legs. In both sexes the second segment, as well as the 
exposed portion of the first, are narrow fore and aft. In the female 
the last segment is small and narrow from side to side, and is more or 
less impacted in the broad 6th segment: in the male also the last seg¬ 
ment is mnch narrower than the one that precedes it. 

Distrihution : all tropical and subtropical seas: not found in the 
Mediterranean. 

I am not inclined to adopt the subgenera proposed by Dr. de Man, 
although I must admit that his system is convenient in practice, for 
identifying species. 

1 may also mention here that specific distinctions based merely 
on the sculpture of the dactylns of the male chelss are inadmissible, 
as the sculpturing frequently differs in the two fingers of the same 
individual. 
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Key to the Indian of Sesarma. 

I. Carapace deepish, its length decidedly less than its breadth 
between the antero-lateral angles, its sides nearly parallel—^ 
nerer markedly divergent posteriorly 

1. The inner border of the arm bears, near its far end, 
a large acnte tooth: on the upper snrface of the 
palm of the male are at least two oharaoteristio 
oblique comb-like ridges: the npper surface of the 
movable finger of the male is milled:— 

i. Posterior border of the meropodites of the 
legs entire 

a. No tooth on the lateral border of the 
carapace behind the orbital angle 

a. Front more than half the extent 
of the anterior border of the 

carapace. 

Front exactly half the extent of 
the anterior border of the 
carapace. 

h. A tooth on the lateral border of the 
carapace, behind the orbital angle. 

ii. Distal end of the posterior border of the mero* 

podites of the legs acutely serrate (no tooth 
behind the outer orbital angle). 

« 2. The inner border of the arm does not end in a large 

spine or acnte lobe, thongh it may be a little dilated 
distally: there are no obliqne pectinated ridges on 
the npper snrface of the palm, and the npper sorfaco 
of the movable finger of the male thongh it may be 
granular is not milled :— 

i. A tooth at the inner angle of the wrist (a 
tooth on the lateral border of the carapace 
behind the orbital angle) 

a. The breadth of the carapace between 

the antero-lateral angles is eqnal to, or 
more than, the breadth between the 
epibranohial teeth..... 

b. The breadth of the carapace between 

the antero-lateral angles is decidedly 
less than the breadth between the epi- 
branchial teeth, the sides of the carapace 
being markedly sinuous.. 

ii. No spine at the inner angle of the wrist:— 

a. Carapace and appendages not uniformly 
tomentose: two acute teeth—the second 
' of which is hardly visible-—on the 
lateral border, behind the acute orbital 
angle........ 


8. quadratum. 

8. putum. 

8. hidena. 

8. Anderaoni. 


8. JEdwardai, 

8. Meinerti, 

8. intermedium. 
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h. Carapace and appendages oovered with 
a short hot verj dense for, amid which 
are prominent taberdle-like tufts of 
hair: lateral borders oat into three 

r 

biant lobes (inclading the orbitid angle) 

of equal size. 8, lanatvm. 

II. Cuapace nearly square, its length being little less than its 
breadth between the antero*lateral angles : the inner border 
of the arm ends in an aonte serrated lobe: a reiy finely 
pectinated ridge traveraes the upper surface of the palm, 
fore and aft, close to the upper border: (a tooth on the 
lateral border of the carapace behind the orbital angle):— 

1. Carapace deep, its sides nearly parallel: a transverse 
granular ridge on the inner surface of the palm: 
daotyli of the legs of good length :— 

i. Upper border of movable finger of male with 
an elegantly milled crest of 40 to 60 fine 


lamellse........ B. txniolatum. 

ii. Upper border of movable finger of male with 

a coarsely orenulate crest.. S. tetragonum. 


2, Carapace shallow and depressed,* its sides divergent 
posteriorly: no transverse granular crest on the inner 
surface of the palm: dactyli of the legs short: (a 
milled crest of about 25 very fine lamellss on the 
upper border of the movable finger of the male}.,...... 8. Brockii. 

Ill, Carapace somewhat elongate (its length being decidedly 
more than its breadth at the antero-lateral angles), shallow 
and depressed* 

1. No tooth on the lateral border of the carapace behind 
the orbital angle: legs with remarkably broad mero- 
podite and remarkably short propodite: upper border 
of movable finger of male with an elegantly milled 

crest of about 40 fine lamellae ... 3. latifemur. 

2. Two teeth on the lateral border behind the orbital 
angle: movable finger without any miUing:— 

i. Post-frontal tubercles of the gastric region 


serrated: legs with meropodites of good 

breadth and daotyli of good Imigth... 8 politum. 

ii. Post-frontal tubercles smooth: legs with rather 

narrow meropodites and short daotyli. 8. oceanicum. 


lY. The length of the carapace is just equal to its breadth at 
the antero-lateral angles: legs long and slender, with 
elongate daotyli 

1, Carapace shallow, depressed, perfectly square, its 
sides quite parallel: two little teeth on the lateral 

border behind the orbital angle.... S. Finn*, 

2. Carapace deepish, its aides strongly divergent pos¬ 
teriorly where its breadth is much greater than its 
length: two teeth (not inclading the orbital angle) 
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on tbe latexal border* the posteriw one being very 
small 

i. Third pair of legs not three times the length 

of the oarapaee... B. longipes. 

ii. Third pair of legs more than three>and*a*half 

timea the length of the carapace.. 8. hrauati. 


97. Sesarma quadratum (Fabr.). 

Cancer quadratue, FabriciaB, Ent, Syat. Snppl. p. 341. 

Oeypoda quadrata, Bose, Hist. Nat. Cmst. 1. p. 198. 

Ocypoda plicata, liatreille* Hist. Nat. Ornat. dec. TI. p. 47. 

Sesarma quadrata, liilne Edwards* Hist. Nat. Cmst. II. 76, and Ann. Sci. Nut.* 
Zool., (8) XX. 1863, p. 188. 

Seearma quadratum, A. Milne Edwarde, Nonv. Archie, dn Mna. IX. 1873, p. 302 ; 
Miers, Phil. Trans. Vol. 168,1879, p. 490. 

Seeanna quadrata, Richters, in Mobins* Meeresf. Manrit. p. 167: Eingslej, 
Proc. Ac. Nat. Sci. Fhilad. 1880, p. 217; Lena and Richters, Abh. Senok. Nat. Gea. XII. 
188, p. 426: de Man, Zool. Jahrb. Byat. 11.1887, p. 666, pi. XTii. fig. 2 and p. 683, 
and XY. 1889. p. 434, and IX. 1896-97, pp. 181. 182, and Notes Leyden Mas. XII. 
1890, p. 99, and in Webei^a Zool. Srgebn. Niederl. Ost>Ind. II. p. 328: Thallwitz, 
Abh. Mas. Dresden, 1890-91, No. 8, p. 87: Henderson, Trans. Linn. Soo. Zool., (2) 
V. 1898, p. 392; Ortmann, Zool. Jahrb. Syst. Yll. 1893-94, p. 724. 

Orapsue (Pachyeoma) affinie, De Hoan, Fann. Jap. p. 66, pi. XTiii. fig 5. 

Sesarma affinie, Kranss, Sndafr. Cmst* p. 46; Milne Edwards, Ann. Sci. Nat. 
Zool. (3) XX., 1863, p. 183: Heller, Norara Cmst. p. 62; de Man, Notes Leyden 
Mas. II. 1880, p. 22: Miers, Ann. Nog. Nat. Hist. (6) Y. 1880, p. 312; Kingsley, l.e. 
supra, p. 213: Ortmann, lx. supra, p. 724. 

Sesarma ungulata : Milne Edwards, Ann. Boi. Nat., Zool, (8) XX. 1853, p, 184 : 
Kingsley, l.e. supra, p. 218. 

Sesarma atpera, Heller, Novara Cmst. p. 63, pi. vi. Bg. 1: Kingsley, l.e. supra, 
p. 214 ; Muller, Yerh. Nat. Ges. Basel, 1886, p. 476: de Man, Zool. Jahrb. 11. 1887 
p. 656 and Joam. Linn. Soo. Zool. XXII. 1887-88, p. 169. 

Sesarma meliasa, de Man, Zool. Jahrb. Syst., II. 1887, p. 666, and Jonrn. Linn. 
Soo., Zool., XXII. 1888, p. 170, pi. zii. figs. 6-7, and Zool. Jahrb. Syst., lY. 1889, 
p. 484. 

Carapace hardly convex, decidedly broader than long, its length 
being about foiir>fifthB its breadth between the antero>lateral angles, 
deep; the 4 post-frautal lobes prominent equal and a little rugose trans¬ 
versely, the rugae being sparsely tnfted witli hair; the cardiac and intes¬ 
tinal regions very much less distinct than the gastric: some oblique 
striations on the epibranebial regions. 

Front decidedly more than half the greatest breadth of the 
carapace, not very deep, its free margin usually but slightly sinuous. 
Lateral hordera of 'carapace nearly parallel, a little divergent ante¬ 
riorly, without any tooth behind the acute orbital angle. ^ 

The chelipeds differ in the sexes, being about If the length 
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of the carapace in the male and much more massiye than the legs, but 
in the female hardly times the length of the carapace and not more 
massive than the legs. In both sexes the outer surface of the arm 
wrist aud palm are granular, the granules on the arm and wrist having 
a sqnatniform arrangement, the inner border of the arm bears a 
subterminal spine of large size, the upper border of the arm ending 
in a much smaller spine, the inner angle of the wrist is not dentiform, 
and the inner surface of the palm is more or less granular. In the 
male the palm is a little swollen below and has, on its upper surface, 
some short oblique crests, of which two are most elegantly pectinated : 
in the female the palm is not swollen and the crests are simply granular. 
The dactylus is less than twice the length of the upper border of the 
hand (palm) and its dorsal surface is elegantly milled with from 11 to 19 
blunt, rather coarse, transverse lamelleo: in the female this milling is 
incomplete and very indistinct. In neither sex is there any great gap 
between the closed fingers. 

The meropodites of the legs are foliaceous, their greatest breadth 
in the 2nd aud 3rd pairs being more than half their length, their 
anterior border ends at an acute subterminal spine, and their dorsal 
surface has some fine transverse squamiform sculpture. The anterior 
border of the last three joints of the legs, aud part of the posterior 
border of the last two, is fringed with tufts of bristles. The 3rd pair 
of legs, which are slightly the longest, are about twice the length of 
the carapace, and their dactylus is about three-fourths the length of 
their propodite. 

In the Indian Museum are 42 specimens from both coasts of the 
Peninsula, Ceylon, the Andamans and the Nicobars. 

In a male of good size the carapace is 16 millim. long and 20 
millim. broad. 


98. Sesarma piotumf Do Haan. 

OrapBUB {PeKhyBoma) pictuB, De Haan, Fann. Japon. Crust, p. 61, pi. xvi. fig. 6. 

Beaarma pieta, Kranss, Sadafr. Crust, p. 45: Milne Edwards, Ann. Sci. Nat., 
Zool., (3) XX. 1853, p. 184: Stimpson, Proo. Ao. Nat. Sci. Philad. 1858, p. 106: 
de Man, Notes Leyden Mus. II. 1880, p. 22, and Zool. Jahrb., Sjat., II. 1887, p. 667, 
and IX. 1895-^7, pp. 181, 182, and Jonm. Linn. Boo., Zool., XXII. 1888, p. 171: 
Burger, Zool. Jahrb., Syst., YU. 1893-94, p. 626: Ortmann, Zool. Jahrb., Syst., 
YU. 1893-94, p. 726. 

Agrees with 8. quadratum in everything but the following parti- 
cnlars;— 

(1) the carapace is not so broad, its length being about five-sixths 
of its breadth between tiie ^tero-lateraJ angles: 
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(2) the front is not so broad, its extent being only half the breadth 
of the carapace: 

(3) the merppodites of the legs are not so broadly foliaceons, their 
greatest breadth, in the middle two pairs, being less than half their 
length. 

The Indian Masonm possesses a single spooimen from Mergni. 


99. Seaarma hidens (De Haan). 

Grapsm (Pachysoma) bidens, De Haan, Fann. Japon. Crost. p, 60, pi. Kvi. fig. 4, 
and pi. xi. fig. 4. 

SeBarma hidens, Dana, TJ. S. Expl. Exp. Ornst. pt. I. p, 6fi3 : Milne Edwards, 
Ami. Sci. Nat., Zool., (8) XX. 1863, p. 185: Stimpson, Proo. Ao. Nat. SoU Philud, 
1858, p. 106: Heller, Novara Crust, p, 64: Bilgendorf, in v. d. Deckcn’s Reisen 
Oi^t'Afr., Ornst., p. 91, pi. iii. fig. 3a: Hoffmann, in Pollen & Yan Dam, Fnun. 
Madag. Crust, p. 24: Miers, Ann. Mag. Nat. Hist. (5) Y. 1880, p. 313, and Zool. 
H. M. S. Alert, pp. 184, 246Kingsley, Proa. Ao. Nat. Sei. Pbilad. 1880, p. 214: 
de Man, Notes Leydon Mas. II. 1880, p. 28, and Zool. Jabrb., Syst., II. isST, p. 658, 
and in Wobor’s Zool. Ergebn. NiedorL Ost-Ind. II. p. 330: Lonz & Richlors, 
Abb. Senck. Nat. Ges. XII. 1881, p. 425: Biirgor, Zool. Jabrb., Syst., Yll. 
1893-94, p. 628: Ortmann, ibid. p. 726: Nobili, Ann. Mas. Genova (2} XX. 1899, 
p. 269. 

Besarma Dussutnisri, Milne Edwards, 1. e. supra: Tozzetti “ Magenta ” Crnab. 
p, 145, pi. ix. figs. 3 a.f: Kingsley, Proo. Ac. Nat. Boi. Pbilad. 1880, p. 215: de Man, 
Zool. Jabrb. Syst. II. 1887, p. 669, and IX. 1895-97, p. 208, and Jonm. Linn, Soc., 
Zool., XXn. 1888, p. 177, pi. xii. figs. 8-12: Ortmann, Zool. Jabrb., Syst., YII. 
1893-94, p. 726. 

Besarma lividum, A. Milne Edwards, Nonv. Axcbiv. dn Mus., Y. 1869, Bull, 
p. 25, and IX. 1873, p. 303, pi. xvi. fig. 2: Broccbi, Ann. Sci. Nat., Zool., (6) II. 1875, 
Art. 2, p. 83 {male appendages) : Kingsley, tom. cit. supra, p. 216 : de Man, Arcbiv. 
f. Naturges. LIll. 1887, i. p. 381, pi. xvii. fig. 1, and ZooL Jabrb. Syst. II. 1887, 
p. 659, and Jonrn. Linn. Soo., Zool., XXII. 1888, p. 180. 

Besarma HaswelU, de Man, Zool. Jabrb., Syst., II. 1887, p. 658, and Jonni. Linn. 
Soo., Zool., XXII. 1888, p. 176. 

This species very closely resembles 8. quadratum, from which it 
difEers in the following characters:— 

(1) there is a small sharp tooth on the lateral border of the 
carapace, immediately behind the outer orbital angle : 

(2) the carapace is slightly less transverse (though decidedly broader 
than long): 

(3) the transverse ridges on the upper surface of the dactylus 
of the male chelm are coarser and shorter and more tubercle-like. 

In the Indian Museum are 52 specimens from the coasts of the 
Bay of Bengal, Andamans, Kicobars and Ceylon. 

J. n. 54 
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100. Sesarma Edwardsi^ de Man. 

Besarma Edwardsti, de Man, Zool. Jahrb., Syat., II. 1867, p. 649, and Jonm. Linn. 
Soc., Zool., XXll. 1888, p. 185, pi. xiii. figs. 1-4: Ortmann, Zool. Jalirb., Syst., Yll. 
1893-94, p. 721. 

DifFers from 8. quadmtum in the following particulars:— 

(1) the carapace is squarer and less transverse, and the four post* 
frontal lobes of the gastric region are more prominent; the front also 
is slightly, but distinctly, broader: 

(3) there is a sharp tooth on the lateral border of the carapace 
immediately behind the antero-lateral angle: 

(3) the upper border of the arm does not end in a spine, and though 
there may be a slight subterminal dilatation of the crenulated inner 
border of the arm there is no large spine ; 

(4) there is a sharp tooth or spine just below the inner angle of the wrist: 

(5) the upper surface of the wrist and outer surface of the palm 
are covered—^usually very closely covered—with vesiculous tubercles; 
and there are smaller and sharper tubercles on the upper surface of the 
dactylus and tlie lower surface of the fixed finger of the cheles; 

(6) there are no oblique pectinated crests on the palm : 

(7) the male abdomen is singularly broad. 

In the Indian Museum are 126 specimens, most of which came from 
the Burma coast from Arakan to Tavoy, the rest from the Gangetie 
delta, the Andamans and Ceylon. 

In the variety separated by de Man as crassimana the abdomen is 
not quite so broad as it is in the typical form, and the palm of the 
male is larger and more swollen. 

101. Sesarma intermedium (De Baau). 

Orapsus {Paehysoma) intermedius, De Haan, Faun, Japon. Crust, p. 61, pi. xri, 
fig. 5. 

Sesarma intermedia, Milne Edwards, Ann. Sci. Nat., Zool., (8) XX. 1863, p. 186: 
Stimpson, Froc. Ac. Nat. Sd. Fbilad. 1868, p. 105; Heller, Norara Crust, p. 64: 
Kingsley, Froo. Ao. Nat. Soi. Fbilad. 1880, p. 216: Miers, Ann. Mag. Nat. Hist. 
(5) y. 1880, p. 814: de Man, Notes Leyden Mus. II. 1880, p. 26, and Zool. Jahrb., 
Syst., II, 1887, p. 649, and Journ. Liun. Boo., Zool., XXII. 1888, p. 182 : Ortmann, 
Zool. Jahrb. Syst. YII. 1893-94, p. 721. 

Diffens from S. quadratum in the following particulars :— 

(1) the carapace is more quadrate and less transverse, the post¬ 
frontal lobes are less prominent and much smoother, and the front is 
broader: 

(2) there is a tooth—and sometimes also a second rudimentary 
tooth—on the lateral border immediately behind the orbital angle: 
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(3) tliore is uo large subtermiaal spiue on the inner border of the 
arm, nor docs the upper border end in a spine: 

(4) in the corner of the upper sai*face of the palm there are in the 
male some oblique granular lines, but no pectinated crests; and on the 
inner surface of the palm there is a conspicuous transverse granular 
crest: 

(5) the upper surface of the daotjlus of the male ohele is granular 
in its proximal half, but is not milled with transverse lamollse. 

From 8. Edwardsi it is distinguished by numerous characters, but 
the absence of a spine at the inner angle of the wrist is sufficiently 
characteristic. 

In the Indian Museum are 5 specimens from Mcrghi. 

102. Sesamia Meinertiy de Man. 

Sesarma Meinerti, de Man, Zool. J^rb., Syst., II. 1887, pp. 648, 668, and IX, 
1895-97, p. 166; Biirger, Zool. Jahrb. Syat, VII. 1693-94, p. 617, and Ortmann, ibid. 
p. 720. 

Sesarma tetragona, Edvr. (nee Fnbr.}, Milne Edwards, Hisi. Nat. Crust. 11. 73, 
and Ann. Sci. Nat., Zool., (3) XX. 1853, p. 184: A. Milne Edwards, Nouv. Arohiv. 
dn Mns. IV. 1868, p. 71, and IX. 1873, p. 304, pi. zvi. fig. 4: llilgendorf, in v. d. 
Decken’s Koisen Oat>Afr., Crust, p. 90: Hoffmann, in Pollen & Van Dam, Faun. 
Madag. Crust, p. 23: Hilgendorf, MB. Ak. Berl. 1878, p. 809: Kingsley, Proo. Ao. 
Not, Sci. Philad. 1880, p. 218. 

Carapace convex, especially fore and aft, a little broader than long, 
deep: the 4 post-frontal lobes prominent, unequal—the onter ones being 
much narrower than the middle pair; the cardiac and intestinal regions 
are quite distinct, and the usual oblique striations are found on the 
epibranchial regions: the whole dorsal surface of the carapace is rather 
profusely covered with tufts of hair. 

Front decidedly more than half the greatest breadth of the 
carapace, which is just behind the orbital angles, not very deep, its free 
edge sinnons. Lateral borders of the carapace somewhat sinuous, 
armed with a large tooth behind the orbital angle : there may even be 
a trace of a second epibranchial tooth. 

Oholipeds subequal, almost equally massive in both sexes, about 
twice as long as the carapace. The outer surface of the arm and wrist 
is finely rugose, that of the palm is only pitted: neither the upper nor 
the inner border of the arm end in a tooth : inner angle of wrist 
pronounced but not dentiform: no pectinated crests of any kind on the 
palm : the fingers are a good deal arched and meet only at tip, the upper 
surface of the dactylus in the male has a row of inoonspicnous denticles : 
on the inner surface of the palm there is an oblique granular crest. 
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The meropodifces of the legs are foliaoeons, but their breadth is not 
twice their length ; but otherwise the legs are as in 8. quadratum. 

The abdomen of the male is decidedly narrow. 

In the Indian Museum are 26 specimens from the Andamans and 
one from Madras. The carapace of a large one is 33 millim. long and 
38 millim. broad : in the female the carapace is not so broad. 

103. Seaarma Andersoni, do Man. 

Seitarma Andersoni, do Man, Zool. Jahrh., 8yat., II. 1887, p. 657, and Journ. Linn. 
Soc. Zool. XXII. 1888, p. 172, pi. xii. figs. 1-4. 

Carapace moderately deep, hardly convex, considerably broader 
than long, the four post-frontal lobes of the gastric region only moder¬ 
ately prominent, nearly equal, pitted ; the cardiac and intestinal regions 
faintly indicated ; the oblique striations of the epibranchial regions 
veiy sharp and distinct, one of them almost projects beyond the lateral 
border as a tooth behind the orbital angle. 

Front more than half the greatest breadth of the carapace, not very 
deep, its free mai^n a little convex but nearly straight. The lateral 
borders of the carapace are slightly convergent posteriorly: except for 
the afore-mentioned projection of the first branchial ridge thei*c is no 
tooth behind the orbital angle. 

Chelipeds much larger in the male than in the female, hut the 
difference is not so marked as in 8, quadratum. The inner border of 
tbe arm ends in a very aente denticulated lobe : the palm is traversed 
on the outer surface, near the lower border, by a fine raised line, and on 
the upper surface in the male are numerons short parallel oblique strim 
one of w'hich at least is most elegantly pectinate : in the female those 
crests are less numerons and less distinct: the upper surface of the 
dnetylus of the male is milled, the lamellae increasing in size and coarse¬ 
ness from behind forwards. 

At iJie distal end of the posterior border of tJie mcropodites of the legs, 
are three or four strong spines, decreasing in size from beliind forwards, 
but there is no snbtorminal spine on the anterior border: in other re-, 
spects, except that the dactyli are slightly shorter, the legs are very 
similar to those of 8. quadratum. The male abdomen is broad. 

In the Indian Museum are 8 specimens from Mergni; tbe carapace 
of the largest is 7 millim. long and 9 millim. broad. 

104. Sesarma lanatum, n. sp. 

Carapace deepisb, dorsaily flat, everywhere covered, as also are the 
appendages, with a dense fur amid wliioli are freely scattered little densd 
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adherent tufts of hair resembling tubercles. When this covering is 
removed the surface of the carapace is smooth aud polished, with the 
gastric region aud its four post-frontal tubercles distinct. 

The length of the carapace is considerably less than its breadth 
between the antcro-lateral angles. 

Front a little more than half the breadth of the carapace, obliquely 
deflcxed, its free margin nearly straight. The lateral borders of the 
carapace are nearly parallel and anteriorly are cut into three blunt 
lobes of nearly equal size—including the enter orbital angle. 

The chelipeds when denuded have a smooth surface aud sharp bor¬ 
ders : they are similar in the two sexes, except that they are much 
more massive in the male. There is a blunt angular projection at the 
far end of the inner border of the arm, the inner angle of the wrist is 
pronounced but not dentiform, and the upper border of the palm is 
traversed fore and aft by a fine sharp crest: in the male the palm is at 
least as high as long: the npper border of the dactylus is faintly 
crennlate in its proximal two-thirds. 

The meropodites of the legs are foliaceous, but their breadth is less 
than half their length; their borders are entire. The dactyli of the 
legs are claw-like, their length being about three-fourths that of the 
propodites. 

The abdomen of the male is narrow. 

In the Indian Museum are 4 specimens from Bombay and Karachi; 
the carapace of the largest is millim. long and 10 millini. broad. 

105. Sesarma tasniolatum^ White. 

Seearma lienioltttum, White. List Cmst. Brit. Mns. p. 38 (1847) t Miera, P. Z. S. 
1877, p, 137, and Ann. Mag. Nat. Hist. (6) V. 1880, p. 313: de Man, Notes Lejden 
Mas. 11. 1880, p. 26: Kingsloy, Proo. Ao. Nat. Soi. Philad. 1880, p. 218: de Man, 
Zoul. Jahrb., Syst., II. 1887, pp. 647, 666, and IX. 1896-97, p. 166, and Jonrn, Linn. 
Soc., Zool., XXII 1888, p. 181, and in Weber's Zool. Ergehn. Xiederl. Ost-Ind. II. 
p, 330: Biirgor, Zooi. Jahrb,, Syst., Vll. 1893-94, p. 616, and Orlmann, ibid. p. 720, 

Senarma Mederi, Milne Edwards, Ann. Sci. Nat, Zool. (3) XX. 1863, p. 185: 
Tozzetti, "Magenta” Crust, p. 136, pi. ix. figs. 1 a-i. 

Carapace deep, nearly flat dorsally, square, its length being slightly 
less than its breadth between the antero-lateral angles. All the regions 
are quite well defined, aud the 4 post-frontal tubercles—the middle two 
of which are not very much broader than the outer ones—are very pro¬ 
minent. The whole dorsum of the carapace is covered with tufts of 
hair, which are largest and longest anteriorly. There are some oblique 
striffi on the sides of the opibranchial regions. 

Front half, or a little more than half, the breadth of the carapace, 
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not very deep, its free margin strongly sinuons. Lateral borders of the 
carapace nearly parallel, armed with one acute tooth behind the acute 
outer orbital angle. 

The chelipeds are similar in the two sexes, except that they are 
a good deal more massive and more sharply sculptured in the male. 
They are not quite twice the length of the carapace : the outer surface 
of the arm and wrist are granular-rugose, the outer surface of the 
palm is granular, and there is a transverse granular ridge on the inner 
surface of the palm : the upper border of the arm is crest-like and ends 
in a sharp tooth, and the distal end of the inner border forms an acute 
angular serrate lobe: the inner angle of the wrist is dentiform : close 
to and nearly parallel with the upper border of the palm runs a fine 
and very finely and evenly pectinate crest; along the upper border of 
the dactylus runs a very elegantly milled crest of from 40 to 60 fine 
teeth. In the male the palm is at least as high as long, the fingers 
meet only at tip, and the dactylus is about twice the length of the 
upper border of the palm. 

The meropodites of tbo legs are foliaceous, but their greatest 
breadth is not quite half their length : thei-e is a sharp subterminal 
spine on their anterior border only. The dactyli of the legs are two- 
thirds, or more, the length of the propodites. The 3rd pair of legs, 
which are the longest, are a little more than twice the length of the 
carapace. ^ 

In the Indian Museum are 9 specimens, from Mergui, the Anda¬ 
mans, and Penang. The carapace of a large specimen is neaily 38 
millim. long and nearly 40 broad. 

106. Sesarma tetragonum (Fabr.). 

Cancer teiragonuB, Fabrioius, Ent. Sjet., Suppl. p. S4l. 

Cancer fascicnlariB, Herbst, Krabben etc. III. i. 49, pi. zlvii. fig. 6. 

Besarma tetragona, Ae Man, Zool. Jahrb., Syst., II. 1887, p. C46: Ilondorson, 
Trans. Linn. Soc., Zool., (2) Y. 189S, p. 892. 

This species closely resembles S. tseniolatunif from which it differs 
in the following characters ;— 

(1) the carapace is slightly broader: 

(2) the snbterminal lobe of the inner border of the arm is smaller, 
while the tooth at the inner angle of the wiist is more pronounced ; 

(3) the fine striated crest along the upper border of the palm is 
shorter: 

(4) tbo crest of the upper surface of the movable finger of the 
choice is coarsely crenulato. 
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In the Indian Museum are 8 specimens from Cejrlon, Madras, tlie 
Maiianaddi Delta, aud the Ganges Delta. The carapace of a large one 
is 40 millim. long and 43 millim. broad. 

107. Sesarma Brockii, de Man. 

Seaarma Brochii, de Man, Zool. Jabrb., Syst., 1887, p. 6S1, and IX. 1895-97, p. 171, 
and iirchir f. Natnrges. Llll. 1887, i. p. 373, pi. zvi. fig. 3: Thallwitz, Abliaod. 
Zool. Mua. Dresden, 1890-91, No. 3, p. 39: Ortmann, Zool. Jabrb., Syst., VII. 
1893-94, p. 721. 

Resembles 8. tseniolatum^ but differs in the following characters:— 

(1) the carapace is shallow and much depressed, its length is just* 
equal to its breadth between the antero-lateral angles, its dorsal surface 
is not so liairj, and its sculpture though similar is not so deeply cut: 
the front is not so sinuQUS. 

(2) the lateral borders of the carapace are slightly divergent poster¬ 
iorly, and there are two teeth—the posterior of which is, however, 
extremely small—behind the outer orbital angle: 

(3) no subterminal spine on the upper border of the arm: no 
transverse granular crest on the inner surface of the palm: 

(4) the milled crest along the upper border of the daotylus of the 
chelae is lower and has only about 25 teeth : 

(5) the legs are longer, their meropodites are narrower and their 
dactyli—except in the case of the 1st pair of legs—are barely half the 
length of their propodites. 

In the Indian Museum there is a young male from the Andamans. 
In this specimen the chelipeds are not massive and are very little longer 
than the carapace. 


108. Sesarma latifemurt n. sp. 

Closely related to S. elongatum, A. M. Edw. 

This species belongs to the same natural group as 8. iseniolatum, 
from which it differs only in the following characters:— 

(1) the carapace is shallow and much depressed, and its. length is 
decidedly more than its breadth between the antero-lateral angles, its 
dorsal surface is not quite so hairy and its post-frontal lobes are 
deeper cut: 

(2) the lateral borders of the carapace are decidedly divergent 
posteriorly and have no tooth behind the orbital angle: 

(3) the male chelipeds are jittle longer than the carapace: the 
crest-like upper border of the arm does not end in a spine: the inner 
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angle of the wrist, though well pronounced, is not spiniform; the 
tmnsverse beaded ridge on the inner surface of the palm is very 
short: 

(4) the dactyluB of the chclm is not nearly twice the length of the 
upper border of the palm, and the milled crest on its upper surface con<> 
sists of not more than 40 teeth : 

(5; the meropodites of the legs are remarkably foliaceous, their 
greatest breadth, in the case of the 2nd and 3rd pairs, being more than 
half their length : all the leg joints are thinner and flatter: 

(6) the dactyli of the legs are remarkably short, their length, in 
the case of the 2nd and 3rd pairs, being l^s than half the length of 
' their propodites. 

In the Indian Museum is a single male from the Andamans ; its 
carapace is nearly 35 millim. long, and a little over 30 millim. broad 
across the anterodateral angles. 

109. Sesarma politumf do Man. 

ffesarma jpoZita, de man, Zool. Jahrb. Syst. IT. 1887, p. 654: Jours, Linn. Soo., 
Zool., XXII. 1888, p. 189, pi. xiii. figs . 7-9. 

Carapace shallow and much depressed, a good deal longer than 
broad, all the regions well defined : the four post>frontal lobes of the 
gastric subregions are deep-cut and very prominent, thoir anterior over¬ 
hanging edges are serrated and their surface bears some transversely 
arranged sharpish tubercles : the two middle lobes uro decidedly larger 
than the outer ones. There are no oblique strim on the cpibranchial 
regions. 

Pront more than half the breadth of the carapace, its free margin 
markedly sinuous. The lateral borders of the carapace are nearly 
parallel though slightly sinnous: there are two well cut teeth behind 
the outer orbital angle. 

Chelipeds equal, and not so very much longer than the carapace: 
the outer surface of the arm wrist and hand are closely beset with 
small tubercles, which in places have a squamiform look, and the inner 
surface of the palm is granular but has no transverse ridge: the inner 
and outer borders of the arm, the inner border of the wrist, and the 
upper border of the palm and movable finger are conspicuously serru¬ 
late, and there is also a noticeable dilatation near the far end of the 
inner>^ border of the arm. There are no pectinated crests of any sort 
on the palm, and the fingers—both surfaces of which are smooth and 
polished—^have no largo gap between them when closed. 

The legs are shortish, the 3rd paii* being hardly If times the length 
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of the carapace, and rather slender. The meropodites are nearly three 
times as long as broad, they have a subterminal spine on the anterior 
border and in the case of the let pair their posterior border is dis¬ 
tinctly serrulate. The daotyli ai'e rather short, their length, in the 
third pair, being less than two-thirds the length of the propodite: they 
are remarkably tomentose. 

In the Indian Museum there is a single specimen from Mergui ; 
its carapace is 38 millim. long and 35 millim. broad. 

110. Sesarma oceanieum, de Man. 

Sesarma oeeanica, de Sian, Zool. Jahrb., Byst., IV. 1889; p, 429, p). x. fig. 9, 
and Notes Leyden Mas. Xlll. 1891, p. 62. 

Carapace shallow, depressed, its length greater than its breadth 
between the antero-latei'al angles; all the I’egions are fairly well defined 
aiid the 4 post-&ontal lobes of the gastric subregions are prominent, the 
middle pair being more than twice as broad as the two outer ones; the 
surface of the carapace is granular anteriorly and ptumtate posteriorly, 
and near the sides are numerous short oblique strise. 

Front half the breadth of the carapace, deepish, its free margin a 
a little sinuous: orbits not at all oblique: the lateral borders of the' 
carapace have a slight, but distinct, convex curve, and there are two 
teeth—the posterior of which is extremely small—behind the outer 
oi'bital angle. 

Ohelipeds equal, not much longer than the carapace: the outer 
surface of the arm and wrist are rugose and both surfaces of the palm 
are studded with sharpish. granules: there is a small angular lobe 
near the far end of the inner border of the arm, and the inner angle 
of the wrist is dmtiform: the palm is not quite as high as long, close 
to and nearly parallel with its upper border is a fine and finely granular 
ridge: the daotylus is about half as long again as the upper border 
of the pdlm, and there are some sharpish granules along its upper 
surface. 

The legs areslendmr: their meropodites are more than three times 
as long as broad and are not foliaoeous, they have a snbterminal spine 
on the anterior border only: tbeir daotyli are shortish, those of the 
3rd pair being less than two-thirds the length of their propodites, and 
are densely plnmed: the 3rd pair of legs are about 2| times the length 
of the carapace. 

In the Indian Mn^enm is a single specimen from the N'icobars: 
its carapace is 20 millim. long, and 10*5 millim. across theantero-lateral 
angles. 

J. II. 55 
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111. Seaarma Finnic o. sp. 

Near 8. maculata, de Mao. 

Carapace shalloifr, depi'essed, fiat, pei'fectly square, its length being 
equal to ils breadth at the antero-lateral angles and its sides being 
parallel: the regions are indicated, but not emphasized, and the 4 post¬ 
frontal lobes are sharply prominent, the middle pair being mnoh broader 
than the outer ones. 

Front half the breadth of the carapace, deepish, its free edge nearly 
sti'aight: two little teeth on the lateral border of the carapace, behind 
the outer orbital angle. 

' In the chelipeds of the female the .outer sui’face of the arm “wrist 
and hand are granular; the upper border of the arm ends acutely, 
and the inner border ends in a spine; the inner angle of the wrist is 
pronounced, but is not dentiform; and the upper surface of the palm 
is traversed, fore and aft, close to the upper border, by a fine and finely 
milled ridge. 

Legs long and slender, the 3rd pair being more than 2| times the 
length of the cmrapace: their meropodites are not foliaceous, being about 
three times as long as broad, and they have a subterminal spinule on 
the anterior border only: their dactyli are long and slender, those of 
the 8rd pair being more than three-fourths the length of the propodite: 
the propodites and dactyli of all the legs are fringed with short stiff 
sharp bristles. 

The species is represented by a small female from the Andamans: 
its carapace is not quite 11 millim. in either diameter. 

112. Seaarma longipeat Krause. 

Sesarma Umgipes, Eranss, Sadafr. Croat, p. 41, pi. iii. fig. 2: Milne Edwards, 
Ann. Soi. Nat., Zool., (8) XX. 1853, p. 199: Kingsley, Proc. Ao. Nat. Bci. Fhilad. 
1860, p. 216: de Man, Zool. Jahrb., Syst., II. 1887, p. 651. 

The length of the carapace is equal to its breadth at the antero¬ 
lateral angles, but as the lateral borders of the carapace diverge consi¬ 
derably, from before backwards, the greats breadth of-the carapace (at 
the level of the 2nd pair of legs) is considerably more than the length. 

Carapace deepish, very slightly convex; its regions are not very 
well defined, but the median longitudinal groove of the gastric region is 
deep, and the 4 post-frontal lobes are sharply prominent, the middle pair 
being much broader than the outer ones. 

Front half the extent of the anterior border of the carapace, the 
free margin slightly sinuous: the divergent lateral borders of the 
carapace have a tooth of good size behind the outer orbital angles. 



1900.] A. Aloookr-^Oareindlogical Fauna of TneRa, 426 

Clielipeds ia the female not half as long again as the carapace; 
the enter surface of the arm and wrist are mgnlose, and both snrfaces of 
the palm are studded with sharpish granules: the upper border of the 
arm ends acutely, but there is no spine at the end of the inner border; 
the inner angle of the wrist is pronounced, almost dentiform; there are 
no granular or pectinated crests of any kind on the palm: the fingers 
are little bent and leave no large gap between them when closed, there 
are some sharpish granules along the upper border of the dactylus, and 
along the lower border of the fixed finger. 

The legs are remarkably uneven in length, the third pair being 
more than 2| times the length of the carapace ; the meropodites are 
not exactly foliaceous, their greatest breadth being hardly two>fifths of' 
their length, and they have a subteiminal spine on the anterior border 
only ; the dactyli are remarkably long, those of the third pair being as 
long as their propodites.* 

In the Indian Museum are 2 females from the Andamans: the 
carapace of the larger one is 18 millim. long and 20 millim. in its 
greatest breadth posteriorly. 

113. Sesamta Krauaai, de Man. 

Bemrma Krausai, de Han, Zool. Jahrb., Syst., II. 1887, p. 652, and Joum. Linn. 
Soo., Zool., XXII. 1888, p. 193, pi. ziv. Hgs. 1-8. 

Differs from 8, longipes, which it closely resembles, in the following 
characters:— 

(1) the four post-frontal lobes arc not so prominent, the outer ones, 
indeed, being very inconspicuous : 

(2) the free edge of the firout is more sinuous, owing to the depth 
of the median notch : 

(3) there are two distinct teeth on the lateral border of the 
carapace, behind the outer orbital angle: 

(4) the outer surface of the wrist and both surfaces of the palm 
are nearly smooth, and there is a row of sharp granules along the 
outer surface of the fixed finger: the upper border of the arm does not 
end acutely: 

(5) the legs are even longer and slenderer, the 3rd pair being move 
than 3^ times the length of the carapace: the meropodites of the legs 
are at least 3 times as long as broad. 

In the Indian Museum is a single male from the Nicobars: its 
carapace is 9 millim. long and 11 millim. in greatest breadth. 

Heller ("Novara” Crust, pp. 64, 65) inoludea the following species in the 
Indian fauna 

S. Eydouei, Milne Edwards, Ann, Sci. Nat., Zool., (8) XX. p. 184 (Madras). 
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S. indiea, Milfie iOdwords, tom. dt. p. 186 fOeylon^ Nicoban). 

8. gracilipeot Hi)ne Edwards, tom. eit, p. 182 (Nioobars). 

Sauhatium, Dana. 

SarmaUum, Dana, Sillimau’s Amer. Joarp. Bed. (2) XII. 185], p. 26S, and 
Proo. Ac. Nat. Bed. Pbilad. 1851, p. 251, and U. S. Expl. Exp. Crust, pt. 1. p. 857 : 
Eingalej, Proo. Ac. Nat. Sci. Pbilad. 1880, p. 212 : de Mao, Zool. Jahrb., Sysd;, II, 
1887, p. 659. 

Metagrapsw, Milne BdwardB,^Ann. Sci. Nat., Zool., (8) XX. 1853, p. 188. 

This genns, which I almost agree with Dr, de Man in regarding 
as only a subgenas of SesarmOi differs from Sesarma in the following 
, paHicnlars:— 

(1) the front, instead of being abruptly and yertically duflexed, 
is gradually declivous and obliquely deflexed : 

(2) the antoro-lateral borders of the carapace are usually a little 
arched, instead of being in the same straight line with the postero¬ 
lateral bordei'S: 

(3) the abdomen of the male does not completely coincide with 
the breadth of tlio sternum at the level of the 5th pair of legs; and 
in the female the terminal segment is not deeply impacted in the penul¬ 
timate segment. 

JDish-ibution : West Indies, West coast of Africa, Indo-Pacific.. 

114. Sarmatium erassumj Dana. 

Sarmativm eramim, Dana, Proo. Ao. Nat. Soi. Pbilad. 1651, p. 251; U. S. ExpT. 
Exp. Crust, pt. I. p. 358, pi. xxiii. figs. 1 a-d: Milne Edwards, Ann. Sci. Nat., Zodl., 
(3) XX. 1853, p. 189: Kingsley, Proc. Ao. Nat. Soi. Pbilad. 1880, p. 212: de Man, 
Zool. Jabrb. Byst. II. 1887, p. 680. 

Carapace deep, broader than long, broader behind than in front, 
smooth, with very faint iiidications of regions and no ohliqne strice on 
the epibranchial regions : of the post-frontal lobes the two ihiddle ones 
alone are distinct, and they are not prominent, they occupy almost all 
the space between the orbits. 

The front is Jialf the extent of the anterior border of the carapace, 
its free edge is very little concave in the middle line. The atitero- 
lateral borders of the carapace are distinctly arched and are cut into 
2 broad blunt lobes (one of which is the orbital angle) followed by a 
small tooth. 

Gheltpeds “of male sHi^ haiid above tmnsversely four to five- 
plicate, extemfldly nearly smooth, moveable finger with four short 
rudiments of spines, carpus mostly smooth, a few senate grannies 
above.'* In the female the tiansverse l>lications of the upper surface 
of the hand are very indistinct and. the dactyl us is smooth. 
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I/egs not maoh compressed: the meropodites are not broadened, 
there is a spinnle at the distal end of their anterior border; the dactyli 
are slender bnt are shorter than the propodites. 

In the Indian Museum is a young female from the Nicobars: its 
carapace is 8 millim. long and 9 broad. 

Henderson (Trans. Linn. Soo., Zool., (2) Y. 1898, p. 898} deseribes a Tarieij 
of Sarmatium indieum (Milne Bdarards, Honv. Arohiv. da Mas. lY. 1868, p. 174, pi. 
xxvi. fige, 1~5) from Cochin. 


Metasesabha, Edw. 

Uttaaesarmaf Milne Edwards, Ann. Sci.Hat. Zool. (3} XX. 1853, p. 188: Xtngaley, 
Proo. Acad. Nat. Sd. Philad. 1880, p. 211: da Man, Zool. Jahrb., Syst. IX. 1895-97, 

p. 128. 

The most marked difference between this genus and Setarma^ which 
it closely resembles, is that the tooth at the inner angle of the orbit 
meets the thickened angle of the front, so as to completely exclude Ihe 
antenne from the orbit. 

The regions of the carapace are not defined, and the post-frontal 
taberoles are inconspicuous: the front is vertically deflexed as in Sesarma, 
but is deeper and overhangs the epistome: the reticulate appearance of 
the pterygostomian and neighbouring regions is finer, closer, and more 
confused: the orbits are more open below: «the antennse are much 
smaller: the legs are not so broad and compressed. 

The Metasesarmata are land and fresh-water crabs of the Tndo- 
Pacific region. 


115. Metasesarma Eousseauxit, Edw. 

MetaseBArma BotMaeauxii, Milne Edwards, Ann. Sci. Nat., Zool. (8) XX. 1853, 
p. 188, and Arohiv. dn Mas. YII. 1856, p. 158, pi. x. figs. 1 a-e : Kingsley, Proo. Ao. 
Nat. Sci. Philad. 1880, p. 211: de Man, Zool. Jahrb., Syst., lY. 1889, p. 439, and IX. 
1895-97, p. 188, and X. 1898, pi. xxix. fig. 28, and in Weber’s ZooL Ergebn. Niederl. 
Ost-Ind. II, p. 350; Henderson, Trans. Linn. Soo., Zool., (2) Y. 1898, p. 892: 
Ortmann, Zool. Jahrb., Syst., YII. 1893-94, p. 7l7. 

Beaarma Auhryi, de Man (nse A. M. Edw.), Jonm. Linn. Soo., Zool., XXJL 1888, 

p.168. 

Carapace deepish, a little broader than long, smooth to the naked 
eye, slightly convex fore and aft: a short semilunar groove separates the 
gastric from the cardiac region, and there is a median longitudinal 
post-frontal groove of some depth: the middle pair of post-frontal 
tubercles are distinct, tfaongb not prominent, bnt the outer ones are 
hardly distinguishable. 
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Front a little more than half the breadth of the carapace, vertioal, 
deep, somewhat spathnlate, the free edge convex and rerj slightly 
sinnons. 

Sides of the carapace slightly curved and convergent posteriorly, 
no tooth behind the outer orbital angle. 

The chelipeds are longer and more massive in the male, but are 
otherwise similar in both sexes: in the male they are less than times 
the length of the carapaoe. To the naked eye they are smooth, except 
for a patch of vesiculous granules in the middle of the inner surface 
of the palm. The inner angle of the wrist is sharply pronounced, and 
the upper border of the palm and of the base of the dactylus have a 
few small blunt serrulations. The palm is as high as long, the dactylus 
is about times the length of the upper border of the palm, the 
fingers, though a little hollowed at tip, are subacute and have no gap 
between them when closed. 

Legs rather slender, smooth and unarmed to the naked eye : the 
meropodites are not broadened : the dactyli are as long as their pro- 
podites and like them are fringed with dark spine-like bristles. Tho 
3rd pair of legs, which are the longest, are less than twice tho length 
of the carapace. 

In the Indian Museum are 61 specimens from the Andamans and 
Nicobars, Morgni, Ganges Delta, Madras, and Minnikoy (Laccadives). 
Many of the specimens*were taken on land, hiding under timber, in 
which situation their curious mottled coloration must be protective. 
Tho largest specimen has a carapace 14 millim. long by nearly 17 broad. 

Clistoc(eloma, a. M. Edw. 

CliBtoeoeloma, A. Hilne Edwards, Nouv. arohiv. du Mas. IX. 1873, p. SIO: 
Kingsley, Proo. Ac. Nat. Soi. Philad. 1880, p. 219. 

Differs fi*om Sesarma only in tho following characters;— 

(1) the tooth at the inner angle of the lower border of the orbit 
meets the front, as in Metasesarmat so as to completely exclude the 
autenne from the orbit: 

(2) the reticulation of tho sidewalls of the carapace resembles 
that of Sesarma, but, on denudation, the lines of granules are found to 
be absent, so that the meshwork is made up of hairs entirely : 

(3) the merns of the external maxillipeds is shorter. 

Fiom Metagesarma this genus is distinguished by the lobulation of 
the doraum of the carapace and the dentate lateral boiders. 

If Melasesarma is to be classed as a subgenns of Sesarma as it has 
been, and with undoubted reason, by Dr. do Man, the same coarse 
might be taken with Oliftocosloma. 
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116. ClistocceUma halamm, Edv. 

Oliatoccelotna lalanBse, A. Milne Edwardi, Nouv. Arahiv. da Ifns. IX. 1873, 
p. 311, pi. zTii. fig. 1. 

The whole body and the appendages, except the tips of the dactyl! 
of the legs, are everywhere covered with a dark dense adherent fur, 
amid which, on the dorsal aspect, are numerons clamps of tomentum 
that look like tnbercles: the legs, in addition, have a shaggy fringe of 
coarse hair. 

Carapace square, as long as broad, somewhat depressed: when 
denuded it is smooth and polished, with all the regions well defined and 
boldly and symmetrically lobnlated, and the post-fron^ lobes promi¬ 
nent, the outer ones being again subdivided into two tubercles. 

PVont much more than half the breadth of the carapace, nearly 
vertically deflexed, deepish, its free maigin sinuous and turned up to 
form a trenchant horizontal edge. 

The lateral borders of the carapace are cut, anteriorly, into three 
lobes including the outer orbital angle. 

Ghelipeds subequal, nearly similar in size in both sexes, not more 
massive than the legs, shorter even than the 1st pair of legs, which are 
little longper than the carapace. When denuded they are smooth, 
except that the upper surface of the wrist is a little lumpy: the inner 
border of the arm is a little convex distally, but does not expand into 
an undoubted lobe : the palm is higher than long, but is by no means 
swollen or massive, and in the male only its upper surface is traversed, 
obliquely fore and aft, as close as possible to the upper border, by a 
fine microscopically-pectinate crest: the fingers are subacute, though 
slightly hollowed at tip, and have no wide gap between them when 
closed, and the fixed finger is shorter and deeper than the dactylus, the 
dactylus is nearly twice as long as the upper border of the palm, and in 
the male its upper border is milled with about 14 or 16 lamellm. 

Legs markedly unequal; the third pair, which are the longest, are 
not quite twice as long as the carapace. In all, the meropodites are 
thin and broad, and the daotyli are not two-thirds as long as their 
propodites. 

In the Indian Museum are a male and two females from the 
Nicobars. The carapace of the largest is 19 milUm. in either diameter. 

117. eZisZocosZoma msr^fsnse, de Man, 

CliatoeaUma marguiantit, de Man, Jouni. Linn. Boo., Zool., XXII. 1888, p. 193, 
pi. ziii, fig, 10, and Notes Leyden Mas* XII. 1800, p. 92 ; and Zool. Jahrb., Syst*, 
IX. 1896-97, p. 389, and X. 1898, pi. zzxi. fig. 40. 
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This species difEers from 0. baUmsae m the following particulars:— 

(1) the carapace is decidedly broader than long, its lobulations are 
not nearly so bold and convex, and the outer post-frontal lobulas may 
be entire: 

(2) the free edge of the front is not turned up to form a trenchant 
horizontal crest, although it is well defined: 

(3) the chelipeds of the male are far more massive than any of the 
legs; the inner border of the arm is dilated distally; the palm is a good 
deal swollen, tlm pectinate crest that traverses its upper surface is 
longer, and its inner surface is more granular; the fingers are more 
widely separated when closed, and the lamellar tubercles along the 

' upper border of the dactylus are more numerous: 

(4) it is a smaller species. 

In the Indian Museum are 10 specimens from the Nicobars: the 
carapace of the largest egg-laden female is 10 millim. long and 12 
broad. 


Metaplax, Edw. 

Metapltust Milne Edwards, Ann. Sci. Nat. Zool. (3) Xyil£. 1852, p. 161. 

Ehaeonotus, Gerstaecker, Arohir f. Natnrges. XXtI. 1856, i. p, 140, and 
Kingsley, Proc. Ac. Nat. Sci. Pkilad., 1880, p. 213. 

Mepaplav, de Man, Jonm. Linn. Soo., Zool., XXII. 1888, pp. 162-15&. 

Gairapace quadrilateral, somewhat depressed, a good deal broader 
than long, the regions well or fairly defined and the cervical and 
branchial grooves distinct. 

Front declivous, its breadth about a third or a fourth that of the 
carapace, the convexity of its free edge Impinges on the epistome to 
help in forming the broad interantennulary septum. 

Lateral borders of the carapace straight, or a little arched anteriorly, 
nearly parallel, cut into 4 or 5 teeth of which the last one or two are 
very incouspicnons. The posteiior part of the sidewalls of the 
ebrapaoe with some hairs carving towards the incurrent branchial 
opening. 

Orbits of good depth: their outer wall incomplete, their lower 
border crenulate: tbe eyes do not fill the orbits and the eyestalks are 
not prolonged. 

The autennules fold nearly transversely: the septum between 
them is broad. Tbe anteunes lie in the orbital hiatua^ their basal joint 
m extremely short, their flagellum is of fair length. 

Bpistome short, but well defined and prominent: buccal cavern 
squarish: the external maxillipeds leave between them a large rhomb- 
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oidal gap, in which the mandibles are exposed : a broad oblique groove, 
bounded internally by a line of hairs, runs from a point behind the 
antero>extemal angle of the ischium to the anterior edge of the mems: 
tlie merus is truncated, and the foliaceous propodite articulates near its 
antero-eztornal angle. 

The chelipeds differ very markedly in the sexes: in tlie female 
they are shorter and slenderer than the legs, but in the male they are 
longer and much more massive than the legs. In the male there is 
always a short oblique horny crest, either on or close to and parallel 
with, the inner border of the arm, as in many species of Macrophthalmus: 
it probably, as Dr. de Man suggests, is scraped against the lower border 
of the orbit to produce a musical sound. 

Legs slender, the first and last pairs much shorter than the 2nd 
and 3rd pairs—the 3rd pair the longest. 

The abdomen in the male does not quite cover the sternum between 
the bases of the last pair of legs : it may have all 7 segments distinct, 
or, rarely, the 3rd 4th and 5th segments may be fused together: in the 
female all 7 segments are separate and the 7th is small and deeply 
impacted in the 6th, as in Sesarma. 

Distribution : Estuaries and mudflats of the Oriental littoral. 

The species of Metaplax have many points of resemblance with the 
Ocypodoid genus Macrophthalmus^ and this is all the more likely to lead 
to confusion as the two genera share the same habitat and have the 
same manner of life; but there is no doubt of the true position of 
Metaplax among the Sesarminsc. 


Key to the Indian species of Metaplax. 


I. Anterior border of carpi and propodites of legs spiny; 

chelipeds in the male 8 times the length of the carapace. 

IX. Anterior border of carpopodites and propodites of legs 
smooth : male chelipeds less than 8 times the length of the 
carapace:— 

1. Daotylus of obelm of male without any prominent 
lobe on its dentary edge: chelipeds of male equal :~ 

i. 8rd 4bh and 5th abdominal segments fosed 

together in the male... 

ii. All the abdominal segments separate:— 

a. Length of the carapace ahont three- 
fourths the breadth; CHrbital portion of - 
loirer border of orbit with 4 or 6 teeth... 

b. Length of the carapace less than three* 
fourths the breadth: orbital portiou of 
lower border of orbit with 8 or 10 teeth... 


Jif. C7'enulata. 


M. tndiea. 


AT. dentils. 


M, distinda. 


3. II. 56 
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2, Daofcylas of ohelss of male with a promioent lobe 
projecting on the dentarj edge : ohelipeds of male 
markedly unequal 

i. Palm of larger cheliped of male longer than high. M. elegans. 

ii. Palm of larger chelipod of male higher than lung. M. intermedia. 

118. Metaplax indica^ Edw. 

JUetaplax indicuB, Milne Edwards, Ann. 8ci. Nat., Zool., (3) XYlII. 1852, p. 161, 
and Archie, da Mas. Yll. 1855, p. 165, pi. zi. figs. 2-2c. 

Carapace about two*thirds as long as broad, deepisb, a little oouvox, 
its surface smooth, the regions and the cervioal and epibranchial grooves 
faint. 

Front about a third the greatest breadth of the carapace. Lateral 
borders of the carapace nearlj straight, cut into 4 teeth, of which the 
first 2 are large, the 3rd very small, and the 4th very inconspicuous. 

Lower border of the orbit of the male continued to the level of the 
first notch in the lateral border of the carapace, unevenly crenulnte. 

Chelipeds of the male equal, more than 24 times the length of the 
carapace, smooth and unarmed, to the naked eye: arm long and slender, 
projecting far beyond the carapace, its musical crest is almost on tlio 
inner border, close to its proximal end : palm nearly twice as long as 
high, increasing in height from its proximal to its distal end: fingers 
slender, acute, not noticeably channelled and only moderately incurved, 
neither of them have any large lobes on their dentary edge, the dactylus 
is hardly shorter than the upper border of the palm, and though it is 
deflexed is not hooked. 

Legs quite unarmed, the oarpopodites and propodites of the two 
middle pairs remarkably tomeutose : the third pair of legs are a little 
more than twice as long as the carapace. 

The 8rd 4th and 5th abdominal segments of the male are fused 
together—though the sutures are not obliterated on either side, but 
only in the middle—to form a single piece. 

In the female the ohelipeds are very slender, quite smooth, a 
little longer than the carapace, and the lower border of the orbit is 
finely and evenly serrulate. 

In the Indian Museum are a male and a female from Karachi: the 
carapace of the male is 10 millim. long and 14*5 millim. broad. 

119. Metaplax diatincta^ Edw. 

Metaplae iwiinetm, Milne Edwards, Ann. Bd. Nat., Zool., (3) XYIII. 1852, 
p. 162, pi. iv. fig. 27 : de Man, Journ. Linn. Soc,, Zool., XXll. 1888, p. 168, pi. x» 
figs. 7*9: Henderson, Trans. Linn. Boo., Zool., (2) Y. 1898, p. 891. 
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Differs from M. tndiea in the following oharactern 

(1) the campace is more than two-thirds—^nearly three-^arte^ s— 
as long as hroad : 

(2) the lower border of the orbit of the male is prolonged to the 
level of the second notch in the lateral border of the carapace, and 
its orbital portion is cat into 9 or 10 little, blunt, obscurelj-bilobalate 
teeth, which decrease very regularly in size from within oatwards : 

(3) the chelipeds of the male are hardly 2| times the length of 
the carapace; the arm has denticnlate borders—^the inner border being 
a little dilated distnlly—and is not elongate and slender, its musical 
crest rans obliquely away from the inner border and is nearer to the 
middle of that border: the palm is only abpnt half again as long as 
high: the fingers are obliquely-truncated and channelled at tip, the 
fixed finger has a lobe (though not a very large one ) on its dentary 
edge, the dactylns is hftrdly shorter than the upper border of the palm 
and has a strong hook-like curve : 

(4) the anterior boinier of the meropodites of the legs is armed, 
in the first and last pairs with a single snhterminal spine, in the middle 
two pairs with several spines; the tomentum on the carpopodites and 
propodites of the middle two pairs of legs is not so thick: 

(5) the abdomen of the male consists of 7 separate segments. 

In the Indian Alnsenm are 8 specimens^ from Madras, Goconada, 
Mergui, and tho Nicobars: the carapace of the largest male is 15 
millim. long and 21 broad. 


120. Metaplax dentipes (Heller). 

Heliee dentipfis^ Heller, Novara Crust, p. 62, pi. v. fig, 6: Kingsley, Proc. Ac. 
Nnt. Soi. Philad. 1880. p. 220. 

Metaj^ax dentipes, de Man, Joum. Linn. Soo., Zool., XXII, 1888, p. 162, pi. zi. 
figs. 1-3. 

This is little more than a large variety of M. distincta^ from which 
it differs in the following particulars :— 

(1) the carapace is less transverse, its length being slightly more 
than thi*ee-fonrths of its breadth: 

(2) tho lower border of the orbit of the male is divided, in its 
orbilal poidiion, into 4 or 5 blunt, hroad, compressed teeth decreasing 
in size from within outwards, and each tooth has a little ensp at its 
outer end: 

(3) in the chelipeds, the inner border of the arm is more dilated 
distally; the lobe on the deniary edge of the fixed finger is not so 
coriveXj and the daetylus is as long as the upper border of the palm 
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and is not so strongly liooked; the daotylns also sometimes has an 
enlarged* tooth—^not a distinct lobe—near the middle of its dentary 
border: 

(4) the anterior border of the meropodites of the legs is very often 
quite free from spines, but sometimes there are inconspicuous spiuules 
where spines exist in M. distincta. 

In the Indian Museum are 23 specimens from the banks of the 
Hooghly, the mud-dats of Arakan and Teiiasserim, and Mergui. The 
carapace of a large male is a little over 21 millim. long and 29 millim. 
broad. 


121.' Metaplax eleganSy dc Man. 

Metaplaat degam, de Man, Jonrn. Linn. Soo., Zool., XXII. 1888, p. 164, pi. *i. 
figs. 4-6, and Zool. Jalirb., Syst., VITI. 1894-95, p. 696. 

Metaplan crasaipes, de Man, in Weber’s Zool. Ergobn. Niederl. Ost-Ind. IT. 1892, 
p. 825, pi. zix. fig. 12 (ipso teste). 

Besembles M. iudica in the form of the carapace, but can be re¬ 
cognised by the following characters 

(1) the groves of the carapace are fainter; 

(2) the lower border of the orbit instead of being irregularly cut 
into dentiform lobules is very finely and regularly pectinate : 

(3) the chelipeds in the male are not 2^ times as long as the cara¬ 
pace and are distinctly unequal, the band of one being decidedly larger 
than its fellow; the arm is not elongate, its edges are granular, and its 
musical crest, which is very fine, stands at the middle of the inner bor¬ 
der, running obliquely parallel with that border: the larger palm is 
only a little longer than high and its inner surface is granular, its 
fingers are obliquely truncate and strongly channelled, and both of 
them have a lobe near the middle of their dentaiy border, the dactylus 
also is strongly curved, at any rate in the larger hand : 

(4) in the first pair of legs the meropodites have a single subter- 
minal spine on the anterior border, in the 2nd pair there are from 
three to six spines, and in the 3rd and 4th pairs from seven to ten : 
moreover at the extreme distal end of the posterior border of the 
meropodites of the two middle pairs of legs there may be two or three 
Bpinules: 

(5) the abdomen of the male is broader, and has all 7 segments 
separate. 

In the Indian Museum are 32 specimens from the Godavari Delta 
and from Mergui: the carapace of the largest male is 10'5 millim. long 
and 16 broad. 
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122. Metaplax intermedia^ dd Man. 

2teta/pla» intermedium, de Man> Jonrn. Linn. Soc., Zool., XXII. 1S88, p. 166, pi. 
si. figs. 7-9. 

Differs from M, indica in tbe following cbaracters 

(1) In tbe male tbe lower border of tbe orbit is continued a little 
beyond tbe first notcb in the antero-lateral boi*der of tbe carapace, and 
at its inner end it is cut into a series of 5 or 6 little even teeth that 
decrease in size from within outwards, and then it gradually becomes 
minutely and regularly pectinate: 

(2) tbe cbelipeds of the male are markedly unequal, tbe difference 
in size being in tbe hand: their length is about 2| times that of tbe , 
carapace: tbe aim is of no great length and is somewhat broadened 
across the middle, its edges are granular, and its musical crest lies in 
tbe middle of the inner border, close to and nearly parallel with that 
border: the palm has granular edges and is much compressed at its 
antero-inferior comer; in the larger cheliped the hand is at least as high 
as long: tbe fingers are obliquely truncated and strongly channelled; 
in tbe larger hand tbe dactylus is hooked and has a lobe on its cutting 
edge near the proximal end, while tbe fixed finger is broad, is thin and 
compressed at its basal end, and presents on its cutting edge a notch 
(corresponding with the lobe on the dactylus) followed by a high lobe 
that descends obliquely to the tip of the finger: 

(S) near the far end of tho anterior border of the meropodites of 
tbe legs is a spine: 

(4) tbe abdomen of the male has all 7 segments distinct, and is 
rather broadly triangular. 

Ill tlie Indian Museum are 11 specimens from the Godavai'i Delta, 
the Gangetic Delta and Mergui. Tho carapace of the largest male is 

9| niillim. long and 15 broad. 

«> 

123. Metaplax crenulata, Gerstaecker. 

Rhaconotue crmulatus, Gemfcaecker, Arch. f. Naturges. XXII. i. 1856, p, 143, 
pi. V. fig. 6: Kingsley, Proo. Ac. Nat. Sci. Pbilad. 1880, p. 213. 

Metaplan crenulattis, de Man, Journ, Linn. Soc., Zool., XXII. 1888, p. 156, and 
Zool. Jalirb., Syst,, IV. 1889, p. 439. ^ 

Carapace abont three-fourths as long as broad, convex, with the 
regions well defined and the cervical and epibranchial furrows deep and 
coarse, its surface pitted. 

Front about a fourth the greatest breadth of the carapace. Lateral 
borders of the carapace out into five teeth,- the edges of which are 
serrated ; the anterior part of the lateral borders is distinctly arched. 
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The lower border of tho orbit, in the male, extends beyond the 
first notch of the lateral border of the carapace, its inner end is sharp 
entire and sinnoos, but all the rest of its extent is elegantly beaded. 

Chelipeds of the male throe times the length of tho oai'apace, the 
borders of tho wrist and hand, and the inner border of the wrist, 
sharply granular or serrulate: arm long and slender, somewhat dilated 
at its proximal end, the mnsioal crest close to the proximal end and 
almost on the inner border: the palm gradnally increases in height from 
behind forwards, its greatest height is about half its length, along the 
middle of its inner surface is a row of granules ending in a granular 
patch : fingers slender, acute, incurved, not channelled, tho extreme 
* length of the dactylus is only abont three-fourths that of the upper 
border of the palm: there are no prominent lobes on the dentary edges 
of the fingers. 

Both borders of the meropodites of the legs, as well as the anterior 
border of the carpopodites and propodites, are spinnlate. The third 
pair of legs are nearly as long as the male chelipeds. 

In the abdomen of the male, which is naiTow, all 7 segments are 
distinct, the penultimate segment being square. 

In the female the chelipeds are very slender and are about If 
times the length of the carapace, and the lower border of the orbit is 
elegantly pectinate. 

In the Indian Museum are 11 specimens from the Siinderbunds 
and Mergui. The carapace of the largest male is 30 millim. long and 
40 broad. 


Sub-family Plagcsiinj;, Dana. 

Plagusia, Latreille. 

Plaguaia (part), Latreille, Gen. Cruet, et Ins. p. 33 (1^6) ; Desmnroet, Consid, 
Gen. Crust, p 126 (part): De Haan, Faun. Japon. Crust, p. 31: Milne Edwards 
(part). Hist. Nat. Crust. II. 90, and Ann. Sci. Nat. Zool., (3) XX. 1853, p, 178: 
Miers, Ann. Mag. Nat Hist. (6) I. 1878, p. 148, and Challenger Braoliyura, p. 271: 
Kingsley, Proo- Ac. Nat. Soi. Philad., 1880, pp. 189, 223. 

Philyra, De Haan, l,c. supra. 

Carapace subcircular, depressed, the autero-lateral borders toothed. 
The interorbital space is broad, being nearly a third the greatest 
breadth of the carapace; but there is no true front, so that the anten- 
nular foss®, into which the antennules fold nearly vertically, are visible 
in a dorsal view as deep clefts in the anterior border of the carapace. 
The interantennular septum is broad. Orbits deep : the antenn® stand 
in the wide orbital hiatus, their fiagellum is short. 
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Epistome short: baccal cavern squarish, its anterior border is 
cronate and projects strongly in a horizontal direction. The external 
niaxillipeds do iiot meet across the buccal cavern, but the space between 
them, which is not very, broad, is occluded by bristles : their merus is 
as broad as the ischium and carries the palp at its summit: their 
exognath has no flagellum. 

Ohelipeds and legs dorsally rugose. Ohelipeds subequal: in the 
male they are more massive than the legs, and longer than those of the 
first and last pairs, in the female they are shorter and slenderer than any 
of the legs: the fingers are stout and have rounded hollowed-out tips. 

liCgs very stout, with broad massive meri and short stout serrated 
dactyli. 

The abdomen of the male is triangular and rather broad: it covers 
all the sternum between the last pair of legs, and it may have all 7 
segments distinct or the 3rd 4th and 5th fused. In the female the 
abdomen is broad and con.sists of 7 segments, but the 3rd 4th and 5th 
do not move independently of one another. 

Disiribniion : all warm seas, and extending into the Mediterranean. 

In habit the Flagusise to a certain extent resemble the Qrapsif 
dodging about rocks that are awash at high tide, and hiding in crannies 
when pursued. They also resemble Varuna in being able to make 
themselves at home on drift timber in the open sea. This will account 
for the very wide range of some of the species. 

The presence of two species in the Mediterranean implies nothing, 
of itself, for they may very probably have been carried there by ships. 
On the “ Investigator” one could always see a Plagusia adhering to the 
ship’s side near the water-line. 

121. Plagusia depressa var. squamosa (Hbst.). 

? Cancer depreseus, flerbst (nec Fabr.), Erabben Ao. I. ir, 117, pi. iii. figs. 35 a-b. 

Cancer squamosus, Herbst, 1. ii. 360,. pi. xx. fig. 118 (v. Hilgendorf, SB. Gea. 
Nat. Freande, 1882, p. 24). 

Plagusia squamosa, Latreille, Gen. Crast. p. 34 and Nonv. Diet. Bist. Nat. XEYl. 
p. 633, and (P) Enoyol. Method. X. 1826, p. 146: Lamarck, Hist. Nat. Anim. Sans 
Yerh. p. 246: Milne Edwards, Hist. Nat. Crnst. II. 94: Erauss, Sndafr. Crust, 
p. 42: Milne Edwards, Ann. Bui. Nat., Zool., (8) XX. 1863, p. 178: Heller, SB. 
Akad. Wien, XLlIl. 1861, p. 863, and Novtua Crust, p. 61: A. Milne Edwards, 
Nonv. Arohiv. du Mas. IX. 1873, p. 298: Bfohters, in MSbius, Meeresf. Maurit. 
p. 167 : Hilgendorf, SB. Ges. Nat. Freande, Berlin, 1682, p. 24. 

Plagusia tuberexdaia, Lamarck, 2. c. p. 247: Latreille, Bncyol. Method. X. p. 146: 
Milne Edwards, I c. p, 94: Miers, Ann. Mag. Nat. Hist. (6) I. 1878, p. 148: 
Haswell, Oat. Austral. Cmst. p. 110: Milller, Yerh. Ges. Basal, YIII. 1886, p, 476: 
de Man, Notes Leyden Mas. V. 1888^ p< 168, and Zool. Jahrb., Sjst., IX. 1895-97, 
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p. 358 : Ortmann, Zool. Jahrb., Syst., YII. 1893-94j p. 780 : M. J. Baihbaii, P. U. S. 
Nat. Mas. XXI. 1898, p. 605. 

Plagusia immaculata^ Lamarck, Z. c. p. 247: Miers, Z. e., p. 150, and Challonf^er 
Brachjrnra, p. 273, pi. xxii, 6g. 1 : IlaBwell, Z. e.: de Man, Arcbiy fiir Katnrgeg. 
LIII. 1887, i. p. 871; Cano, Boll. Soc. Nat. Napol. IH. 1889, p. 246; Henderson, 
Trans. Linn. Soo., Zool., (2) V. 1893, p. 891: Ortmann, Z. c.: Nobili, Ann. Mna. 
Getior. (2) XX. 1899, p. 271. 

Plagusia depressa, Latreille {nec Fabr.}, Enoyol. Meth. X. 145 ; Milne Edwards, 
Hist. Nat. Crnsi. II. 93, and Ann. Sot. Nat., Zool., (8; XX, 1853, p. 179: Heller, 
Norara Crust, p. 51. 

Plagtisia orientalis, Stinapson, Proo. Ac. Nat. Soi. Pbilad. 1858, p. 103, and Ann. 
Lyo. Nat. Hist. New York, Yll. 1860, p. 281. 

All the regions of the carapace are distinct, and the surface is 
covered with flat pearly or squanufortu tubercles which are fringed 
anteriorly with little close-set bi'istles of uniform length. 

The tubercles vary; sometimes they are prominent, sometimes 
depressed, and sometimes they are almost obsolete on the most convex 
portions of the carapace. The little fringes of bristles also vary: some¬ 
times they fill all the space between the tubercles, somtimes they can 
only be made out with a lens, sometimes they are abseut. 

The antero-lateral border of the carapace is armed with four teeth 
(including the orbital angle) which decrease in sisse from before back¬ 
wards. The epistome is prominent beyond the anterior border of the 
carapace and is usually cut into seven lobes. 

The chelipeds of the adult male are massive and are about half 
again as long as the carapace, but in the female they are slender and 
only about as long as the carapace. The inner angle of the wrist is 
coarsely dentiform: the tubercles on the upper surface of the palm and 
dactylus are arranged in high relief in longitudinal rows, those on the 
outer surface of the palm—especially at tho upper part of it—have a 
tendency to fall into transverse rows. 

On the posterior edge of the dorsal surfadl^ of the basipodites 
of the legs is a subacute tooth or blunt lobe with entire edges, this tooth 
being most conspicuous in the 2nd and 3rd pair of legs: on the anterior 
border of the meropodites there is a single strong spine, subterminal in 
position: the upper surface of the carpopodites propodites and dactyli is 
traversed longitudinally by a dense strip of long bristles. The 3rd pair of 
legs, which are the longest, are not quite twice the length of the carapace. 

In the Indian Museum are 31 specimens from the Bay of Bengal 
and Arabian Sea: many of them were taken from drift timber iu the 
open sea. Old specimens are commonly encrusted with barnacles and 
acorn-shells. The largest specimen iu the collection has a carapace 
54 mUlim. long and 56 broad. 
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Liolophus, Miers. 

Leinlophug, Miers, Oab. Crast. New Zealaud, p. 46 (1876), and Ann. Mag. Nat. 
Hist. (6) I. 1878, p. 163. 

Acanthopus, De Haan, Faun. Japon. Crast. p. S9: Dana, U.S. Ezpl. Exp. Crust, 
pt. 1. p. 372 : Milne Edwards, Ann. Soi. Nut., Zool., (3) XX. 1868, p. 180(nrOm. prwoec.). 

As in riagnsia, the anteunos fold nearly vertically in deep slits— 
visible in a dorsal view—cut in the anterior border of the carapace, the 
slits dividing the interorbital space into three deep lobes; and the 
exognatb of the external maxillipeds has no flagellum. 

The difference from Plagnsia is as follows :— 

The carapace is extremely flat and depresaed-^being quite disk-. 
like—and is longer than broad: the interantennular septum is of no 
great breadth : the epistome is almost linear: the merus of the external 
maxillipeds is very small, being much nan.'ower than the ischium, and 
is disposed obliquely in repose: the chelipeds and legs, though in 
places spiny, are not rugose: the legs are much slenderer, and though 
the meropodites are broad they are very thin: the copulatory oi’gan 
of the male ends in a claw: finally, the exognath of the external maxil¬ 
lipeds is extremely short and slender. 

As in the Indian species of Plagtma^ the abdomen of the male 
consists of 5 segments, the 3rd 4th and 5th being fused. The abdomen 
of the female is similar in this respect to that of the male. 

Distribution : as Plagusia, but not in the Mediterranean. 

325. I/iolophus planissimus (Hbst.). 

Cancer planipee, Seba, Thesaurus III. p. 49, pi. xix. fig. 21 (1758). 

Cancer planissimus, Uorbst, Krabben &a. III. ir. 3, pi. liz. fig 8 (1804). 

Plagusia clavimana, Lntreille, Gen. Crust, p. 34: Lamarck, Hist. Nat., Anim. 
Suns Yert., Crust., p. 247 : Desmarest, Diet. Soi. Nat. XXYIII. p. 246: Latreille, 
Enoycl. Method. X. p. 146: Desmarest, Coiisid. Gen. Crust, p 127, pi. zir. fig. 2: 
Milne Edwards, Hist. Nat. Crust. II. 92, and in Cuvier, Kiigno Animal, Crust, pi. 
zziii. fig. 3 : Hess, Archiv f. Nat, XXXI. 1865, i. p. 164; Desbonue et Schramm, 
Crust. Guadalonpe, p. 60: Xtichters in Mdbius* Meeresf. Maurit. p. 167. 

Plagusia serripes, Lamarck, loc. cit. : Latreille, Enojol. Method, loe. cit. 

Acanthopus planissimus, De Haan, Fann. Japon. Crust, p. 30 : Dana, XT. S. Ezpl. 
Ezp. Crust, pt. I. p. 372: Milne Edwards, Ann. Soi. Nat, Zool-, (8) XX, p 180 : Heller, 
SB. Ak. Wien, XLlII. 1861, p. 864: Btimpson, Ann. Lyc. Nat. Hist. New York, Vll. 
1862, p. 232 : Heller, Novara Crust, p. 61: A. Milne Edwards, Nouv. Archiv. du 
Id us. IX. 1873, p. 299 : Brooohi, Ann. Sci. Nat., Zool., (6) II. 1876, Art. 2 (male appen* 
dages) : Nauok, Zeits. Wisp. Zool. XXXIY. 1880, p, 81 (gastric teeth), 

Acanthopus clavimanus, Kranss, Sudafr. Crust., p. 42. 

Acanthopus Qihbesi, Milne Edwards, Ann. Soi. Nat. Zool. loc. cit. 

Leiolophtts planieaimus, Miers, Cat. Crust. N. Z. p. 46, and Ann. Mag, Nat. Hist. 
(6) I, 1878, p. 163, and P. Z. S. 1879, p. 38, and Zool. H. M. S. Alert, pp. 518, 645 ; 
J. n 57 
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Pilhol, Oruflt. N. Z., Mim. I’lle Campbell, p. 894: Heewell, Oai. Austral. Orest, 
p. X12; Muller, Verb. Ges. Nat. Basel. 1886, p. 476: de Man, Arch. f. Nat. LlII. 1887, 
i. p. 872, and Notes Leyden Mae. XV. 1898, p. 287, and Zool. Jabrb., Syst., IX. 
1896-97, p. 858 : Pooock, Journ. Linn. Soo., Zool., XX. 1890, p. 618: Henderson, 
Trans, Linn. Soo, Zool. (2) V. 1898, p. 891: Ortmanu, Zool. Jahrb, Syst., VII. 1893- 
94, p. 731: Whitelegge, Hem. Austral. Hue. III. 1897, p.l89 ; M. J. Eathbnn, Ann. 
Inst. Jamaica, 1.1897, p. 86. 

Carapace thin, disk-like, covered with little short bristles which, 
however, leave certain symmetrical raised linear patches hare: the 
meropodites of the legs are clad in the same way, and have two long 
bare stripes. 

The front, the antennnlar and snpra-orbital angles, and the epis- 
tome are all acutely spinous ; the antero-lateral border of the carapace 
is armed with 4 acute spines: the middle of the upper border of the 
orbit is more or less serrate. The eyes are large and reniform. 

The chelipeds vary according to age and sex, but the arm and 
wrist are always armed with spines; the palm is smooth, nude, oval, 
and somewhat compressed; and the fingers are short, blunt, and hol¬ 
lowed at tip. In the adult male the palms, or one of them, are remark¬ 
ably deep. 

The anterior border of the meropodites of all the legs is armed 
along its whole length with remarkably large and even spines, the pos¬ 
terior border ends in a spine : in the case of the first two meropodites 
there is a second row of spinules parallel with the anterior border, but 
this is very indistinct in the meropodites of the 3rd pair, and quite 
absent in those of the 4th. 

The colour in life is dark green, the nude streaks being bright 
green. In the Indian Museum are 36 specimens from the Andamans, 
Ceylon, and Laccadives : the carapace of the largest is 23 millim. long 
and 21 broad. 


Family GEOCARCINID^, Dana. 

Key to the Indian Genera. 

1. J*ron to* orbital border more thau half the maximum breadth 
of the ouapaoe: iuterantennnler septum broad; epistome 
well defined and prominent: dactyli of legs with 4 rows of 
spines 

1. Bncoal cavern not elongate: exognath of external 
maxtllipeda without a flagellum ; opposed edges of the 
basal joints of the 2nd and 8rd pairs of legs heavily 
fringed with hair much as iu Oc^poda ;•— 

i. Antero-lateral borders of oarapaoe dentate. GBxnoDKS. 

ii, Antero-lateral bcnrders ef oarapaoe en^.. BmaAMVs. 
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2. fiuoml oavern elongate: exognatli of external nuudU 
lipeds with a flagellum: no hairy fringe on the baeal 
Jointa of the And and 3rd pairs of legs.. CaBDlOBOHA. 

IT. Fronto'orbital border less than half the greatest breadth of 
the carapace : interantennnlar septum narrow: epistome 
ill-defined and sunlmn : daotyli of legs with 6 rows of 
spines: exognath of external maxillipeds without a 
flagellum.... Fxi:rf>CABCiMV8. 


Obapsodes, Heller. 

Grapaodes, Heller, Noyora Crust, p. 68: Kingaley, Proo. Ao. Hat. Sci. Philod. 
1880, pp. 188, 197. 

Carapace depressed, little broader than long, decliTons anteriorly, 
the regions faintly indicated, the dorsal surface without ridges or 
wrinkles, the lateral borders well arched and irregularly dentate. 

Front about half the width o£ the auteiior border, or about a third 
the gi'oatest breadth of the carapace, strongly deflexed, its free edge 
nearly straight. 

Orbits small, shallow, the lower border is wanting except for the 
tooth at the inner angle. The antennules fold nearly transversely in 
fossffi which are widely open externall]^: interantennular septum very 
bi-oad. Antennal flagella slender and very short, standing in the 
orbital hiatus. 

Epistome of moderate length fore and aft. External maxillipeds 
having a rhomboidal gap between them, in wbieU the mandibles are 
visible: the tuerus is narrower than, bnt about the same length as, the 
ischium, and is a little oblique: the palp, which though coarse is small, 
articulates at the antero*extemal angle of the merus. 

Chelipeds in both sexes subequal: in the male they are very much 
more massive than the legs and longer than the first and last pairs : in 
the female they are relatively shorter and much less massive than in 
the msle. The tips of the fingers are acute. 

Legs stout, their joints are not particularly broad or compressed 
/hut have their edges armed with stout bristles: the dactyli are long, 
/ acute, and thorny. The 2tfll and 3rd pair of legs are the longest, and 
between their bases is a recess fringed with hairs resembling that found 
in Ooypoda and OelashmUt and probal^ly iudipating terrestrial or 
amphibious habits. 

The abdomen in both sexes consists of seven segments, and in the 
xbale its base covers all the breadth, of the sternum between the last 
pair of legs. 

DUttihuiion ; Islands of East Indian Archipelago. 
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Tins goiiuB is realij identical with Fpigrapms (szNectograpsus)^ 
from which it only differe in having the regions of the carapace even 
more indistinct, the lateral borders of the carapace entire, the male 
chelipeds remarkably unequal, and the dactylus of the legs alone 
hirsute. 


126. drapsodes notatus^ Heller. 

Orapsodes notatm, Heller, Novara Crasi. p. 68, pi. v. fig. 2 : Miers, P. Z. S. 1877, 
p. 186: J. S. Kingsley, Proo. Ao. Nab. Sci. Philad. 1880, p. 197: de 3£an, Notes 
Leyden Mas. Y. 1883, p. 160. 

Carapace five-sixths as long as broad, the regions defined, though 
faintly, the surface smooth except sometimes for some granules near 
the lateral borders. The antero-lateral borders are cut into three 
shallow teeth or lobes behind which are some inconspicuous crenula- 
tious. On the line of flexion of the front are two eminences separated 
by a notch, Bpiatome and pterygostomian regions tomentose. 

The chelipeds differ considerably in the sexes, though always 
smooth. In the adult male they are nearly twice the length of the 
carapace, the inner angle of the wrist is pronounced but not spiniform, 
the palm (which is as high as long) has a strong bulge at the inforo- 
posterior angle, the dactylus (which is twice as long a.s the upper 
border of the palm) is much longer than the immobile finger and 
closes very obliquely, and there are two moloriform teeth, one near 
the base of tbe dactylus, the other nearer the tip of the immobile 
finger. 

In the female the chelipeds are hardly times the length of the 
carapace, the inner angle of the wrist is dentiform or spiniform, the 
palm is not enlarged or inflated, and the fingers are of nearly equal 
length, meet in the greater part of their extent, and are finely denticu¬ 
lated except near the tips. 

The second pair of legs, which are the longest, are about twice the 
length of the carapace, the third pair are a little shorter than the 
second, and tbe first and last pair are about times the length of the 
carapace. 

In the Indian Mnseum are 8 specimens from the Nioobars. The 
carapace of the largest male is 25 millim. long and 30 millim. broad^ 
but a female is somewhat larger than this. 

That this species is probably terrestrial is evidenced by the vaulted 
branchial cavities, and also by tbe folding of the membrane that lines 
them, which is practically the same as that of Ocypoda, Cardiosoma, and 
Felocarcinus. 
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Epighapsus, Hellev. 

Epigrapsus, Holler, Yerh. zool.-bot. Gea. Wien, XII. 1862, p. 522: Kinglile 7 , 
Proo. Ao. Nat. Soi. Fhilad. 1880, pp. 188, 192: Miera "Challenger" Brachyorai 
p. 265. 

Nectograpsua, Heller, Novara Groat, p. 56. 

This genus is really identical with Qrapsodes, from which it differs 
in no single point of importance. 

The trivial characters that separate it from Orapsodes are the 
following:— 

The regions of the carapace are hardly distinguishable, and the 
lateral margins are entire: the cholipeds in the male are markedly, 
unequal, one of them being longer and vastly more massive tlian the 
legs, the other being hardly larger than those of the female (which 
resemble those of Grapsodes ): though the legs resemble those of 
Orapsodes in proportions and in the singular length of the dactyli, they 
differ in having only the terminal joint hirsute. 

Distribution: Islands of the East Indian Archipelago and Polynesia. 

127. Epigrapsus poliiusy Heller. 

Epigrapaus politv.a^ Heller, Yerh. zool.-bot. 6es. Wien, XII. 1862, p. 622 1 
Kingsley, Proo. Ao. Nat. Soi. Philad. 1880, p. 192: Miera, Challenger Brachyara, 
p. 266: Ortmann, Zool. Jahrb., Syat., YII. 1893-94, p. 703; de Man, Zool. Jahrb. 
Syst. IX. 1895-97, p. 79. 

Nectograpaua politus, Heller, Novara Crust, p. 67, pi. v. 6g. 3. 

Carapace about seven-eighths ns long as broad, perfectly smooth, 
the onter orbital angle not pronounced and the lateral margins entire 
in the adult. The line of flexion of the front is a little concave in the 
middle. Epistome and pterygostomian regions tomentose. 

Cholipeds smooth, equal in the female, markedly unequal in the 
male. In the male the larger cheliped is more than twice the length 
of the carapace, the inner angle of the wrist is not pi’onounced, the 
palm is abont as high as long and has a strong bulge at its postero- 
inferior angle, the dactyl us is much longer than the immobile finger, 
and the dactylus has 2 or 3 small molariform teeth while the immobile 
finger has a single one. 

In the female the chelipeds ai'e little longer than the carapace, 
have the inner angle of the wrist pronounced, the palm not enlarged 
or inflated, and the fingers finely and inconspicuously toothed and nearly 
equal in length. 

The smaller cheliped of the male is but little larger than those of 
the female. 
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Of the le|?B the 2tid pair are the longest, being twice the length of 
the carapace, and the 3rd pair are slightly shorter: the 1st pair are 
nearly 1| times, the 4tli pair about 1^ times the length thci carapace. 

In the Indian Museum are 4 specimens, from the Andamans and 
Nicobnrs: the carapace of the largest male is 14 raillim. long and 16 
mi Him. broad. 


CARbtodOiiA, Latreille. 

Cardisoma, Latreille, Encycl. Method. X. p. 685 (1825) : De Hoan, Fann. JnpOit. 
Crast. p. 27: Milne Edwards, Hist. Nat. Oraet. IT. 22, and Ann. Sci. Nat. Zool. (3) 
,XX. 1853, p. 203: Smith, Traoa. Connect. Acad. Sci. II. 1870, p. 142: Miers, 
Challenger Brachyura, p 219: Ortmann, Zool. Jahrb., Syst., YII. 189.3-94, p. 732. 

? Diseoplag, A. Milne Edwards, Ann. Soc. Eutom. France, (4) Vll. 1867, p, 248, 
and Non7. Arohir. da Maa IX. 1873, p. 293. 

Carapace deep, convex fore and aft, transversely oval, with the 
lateial borders tumid and strongly arched owing to the vault-like 
expansion of the gill-chambers, the pterygostomian regions densely 
tomentose. 

The fronto-orhital border is much more than half, and the deflexod 
and nearly straight front is about a fourth, the greatest breadth of 
the carapace. Orbits deep, with the outer angle defined by a denticle, 
and with the tooth at the inner angle well developed but distant from 
the front: the eyes are very loose in the orbits. 

Tl>e antennules fold obliquely beneath the front, by which they are 
A good deal concealed : the inter-antennular septum is very broad. The 
antennse lie in the orbital hiatus, which their broad basal joint nearly 
fills ; their flagellum is very short. 

Epistome short, prominent and well deflned: bnccal cavern elon¬ 
gate squarish, the external maxillipeds do not close it but leave between 
them a rhomboidal gap in which the mandibles are exposed. In tho 
external maxillipeds the mems is a longish joint and cairies the 
palp, which is large and not at all concealed, at its antero-extemul 
angle : the exognath, which carries a flagellum, is exposed in much the 
greater part of its extent. The exogmiths of the other maxillipeds are 
heavily fringed with coarse hair. 

The chelipeds, which are much more massive than the legs, may 
either be eqnal or markedly unequal, diffeiing little in the sexes : they 
alter considerably with age—one or both—^the arm and fingers becoming 
elongated, and tlie whole hand increasing in size until it becomes longer 
than the carapace is broad and more than half as high as the carapace 
is long. 

Ttie legs are stout: some of their joints are fringed with bristles, and 



1CK)0.3 a. Alcock —CarcinohgiCal Fauna of India. 445 

their long strong dactyli are square in section and have a series of 
spines along all four edges. 

The abdomen in both sexes consists of *I separate segments, and in 
the male its base covers the whole width of the sternum between the 
last pair of legs. 

The branchim are eight in number on either side: the gill chambers 
are vaulted and remarkably capacious, and they are lined by a thick 
vascular membrane folded to form a sort of pocket, and as in several 
other crabs—such as Gelasimus and Ocypoda—that spend most of their 
time ont of water, a sort of ** choroid process ” of this membrane, 
shaped like a gill-plume, projects laterally over the pleura of the 
penultimate pair of legs. 

The species of this genus live on land. They are very common in 
the jungles of the Andapians where they may be found in the day time 
crouching under roots, fallen logs, Ac., sometimes in burrows near the 
shore. 

Distribution: West Indies and neighbouring coasts of Ameiica, 
Cape Verde Is. and West Coast of Africa, Indo-Pacific from Madagascar 
to Chili. 


Key to the Indian species of Cardiosoma. 

I. Carapace very strongly oonvez tore and aft, the i^pons 
indiBtinot : breadth of the orbit not much more than half 
its length: mems of the legs with bristles only at ite 
distal end....... C. eamifes, 

II. Carnpace very moderately oonrez fore and aft, the 
regions distinct: breadth of the orbit about two-tbirds 
its length: merus of the legs with bristles along its whole 
length......... C.hirtipes. 

128. Cardiosoma eamifex^ (Hbst.). 

Cancer earwi/se and hydromust Herbst, Krabben etc. II. v. 168, 164, pi. zli. figs. 
1, 2 (1794). 

Oardisoma eamifee, Latreille, Enoyol. Method. X. p. 686: Milne Edwards, Hist. 
Nat. Cmst.II. 23 : Gn^in, loon. Ehgne An., Crust, pi. ▼. fig. 2; Dana, U. S. Expl. 
Etp. Crust, pt. 1. p. 877 : Milne Edwards, Ann. Soi. Nat. ZooL (8) XX. 1868, p. 204: 
Heller, Novara Crust, p. 86: A. Milne Edwards, Nouv. Arohiv. dn Mns. IT. 1868, 
p. 71, and IX. 1878, p. 264; Hoffmann, in Pollen and van Dam, Faun. Madagaso., 
Crust, p. 12: Broccbi, Ann. Soi. Nat., Zool., (0) II. 1876, Art. 2, p. 85, pi. xrii. 
figs. 117,118 {male appendages) : Miers, P. Z. S. 1877, p. 137, and Phil. Trans. 1879, 
p. 400, and Challenger Braohyura, p. 220: Hilgendorf, MB. Ak. Berl. 1878, p. 801: 
de Man, Notes Leyden Mus. 11.1880, p. 31, and in Weber’s Zool. Srgebn. Niederl. 
Ost.-Ind. It. p. 286: Biohters, in M6bios, Meeresf. Haurit. p. 167: Lens and 
Biohters, Abhf Senok. Nat. Ges, XII. 1881, p. 422: Tasofaenberg, Zettsohr. f. 
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NuturwiBa. LVl. 1883, p. 171: Henderson, Trans. Lina. Soo., Zool., (2) V. 1898, 
p. 380: Nobili, Ann. Mus. Genor, (2) XX. 1899, p. 271. 

Cardieoma Quanhumi Tar. carnifev, Ortmauu, Zoul. Jahrb., Syst., Yll. 1893-94, 
p. 735. 

Cardisoma obeaum, Dana, Proc. Ao. Nat. Soi. Philad. T. 1651, p. 252, and U. S. 
Expl. Exp. Crnst. pt. I. p. 375, pi, zxit. fig. 1: Milne Edwards, Ann. Soi. Nat., t.e. 
p. 205: Stiiupson, Froo. Ao. Nat. Soi. Philad. 1858, p. 100: Streets, Bull. U. S. Nat. 
Mas. Vll. 1877, p. 114: ? de Man, Notes Leyden Mus. II. 1880, p. 35. 

Cardisoma Urvillei, Milne Edwards, Ann. Sci. Nat. t.e. p. 204: de Man, Notes 
Leyden Mas. t.c., p. 33. 

Carapace strongly convex fore and aft, especially in the young, 
the regions are indicated by inequalities of level, but the posterior 
limit of the gastric region and the cardiaco*iatestinal region are 
defined by grooves: the posterior areola of the gastric region is always 
tumid. 

The antero-lateral border of the carapace is defined by a fine raised 
line, becoming indistinct with age, which is not continuous with the 
small tooth at the outer orbital angle, but starts at a little denticle of 
its own. 

The sides of the front (inner boundaries of the orbit) are very 
oblique : the sinuous upper border of the orbit runs very slightly back¬ 
ward to the base of the outer orbital tooth : the greatest width (height) 
of the orbit is little more than half the length of that cavity. The 
basal antenna-joint is large, touching the front. 

The breadth of the buccal cavern, measured across the middle of 
the external maxillipeds, is equal to its length in the middle line. 

In both sexes the chelipeds are unequal: they are smooth, except 
for a few small tubercles or wrinkles or denticles or granules along the 
edges of some of the joints : the inner angle of the wrist is dentiform, 
the palm is higher than long, especially in the larger hand, the stout 
fingers meet only at tip, especially in the larger hand. 

The size of the larger cheliped varies with age. In adults of 
modemte size it is about twice the length of the carapace, the ischium 
hardly projects beyond the carapace, and the length of the dactylus is 
about equal to the height of the palm. In old specimens, especially in 
the male sex, it is about 2f times the length of the carapace, the 
ischium projects far beyond the carapace, and the length of the dactylus 
is 1| times the height of the palm. 

In the legs there are stiff bristles, not very thickly set, at the 
distal end of the merus, on the anterior border and surface of the 
cfli^us and on both borders of the propodite. 

The 7th segment of the male abdomen is half or less than half the 
length of the €th, measured in the middle line. 
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In the Indian Museum there are 13 specimens from the Andamans 
and the Ouromandel coast (besides specimens from Tahiti and Mada> 
gasciir). 

Oitmanii considers that this form is only a variety of the West 
Indian 0. Quankuvii, with which he regards the West African 
C. armatum as synonymous. So far as I can judge from single speci¬ 
mens of these two supposed species, I should think that this view is 
correct 


129. Ourdlosoma lurtipes, Dana. 

« * 

Curdwoina hirlipes, Dana, Proc. Ac. !Sat. ScL Philad. 1851, p. 253, and U. 8. 
Expl. Exp. Crast. pt. I. p. 376, pi. xxi\r. iiga. 2, a-d.- Milne Edwards, Ann. Sci. Nat., 
Zool., (3) XX. 1853, p. 205: Hess, Archir f. Natnrgos. XXXI. 1865, i. p. I-IO: 
Iloller, Novara Crust, p. 35; JUiors, Cat. Crust. Now Zealand, p. 53: do Man, Notes 
Loydon Mas. II. 1880, p. 81, and Arohiv f. Naturges. LIII. 1887, i. p. 310, pi. xiv. 
lig. 3: E. Nanck, Zoits. Wiss. Zool. XXXIV. 1880, p. 26 (gastnc teeth) : Filhol, Crust. 
N. Z. in Miss. Tile Campbell, p. 460 : Oremann, Zool. Jahrb., Syst,, VJI. 1893-9/-, 
p. 737 : VVhiteleggo, Mom. Austral. Mus. III. 1897, p. 138: Nobili, Ann. Mus. Quuov. 
(2) XX. 1809, p. 271. 

Discoplaz longipes, A. Milne Edwards, Ann. Soc. Entomol. Franco, (4) ITTI. 
1867, p. 284, and Nouv. Archiv. du Mns. IX. 1873, p. 291, pi. xv, (sec Ortiuann, /.c.). 

This species is easily distinguished from 0. caniifex hy the 
following characters ;— 

(Ij the carapace is much less convex, the regions arc much moro 
distinctly defined, and the gastric region is disfciuc/ly subdivided, by 
grooves, into 3 arool®: moreover there are some fine oblique stri® on 
the side.s of the epibranchial regions : 

(2) the sides of the front, or inner boniidaj-ics of the orbit, are 
not nearly so oblique : the upper border of tho orbit is less sinuous and 
runs slightly forwards to tlio outer orbital angle ; the greatest width of 
the orbit is nearly two-thirds the length of that cavity. The basal 
antenna joint does not touch the front: 

(3) the breadth of the buccal cavern, measured across tho middle 
of the mori of the exteraal maxillipods, falls considerably short of the 
length measured in the middle line ; 

(4) the chclipeds may be unequal but are far more commonly 
equal, even in old specimens in which the palms and fingers have grown 
long and the palm become enlarged ; 

(5) the bristles dn the legs are more thickly set, and they occur 
along the whole of the anterior border of the merus : 

(6) the 7th segment of the male abdomen is more than half the 
length of the 6tli, measured in the middle lino. 

J, II. 58 
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In the Indian Museum are 18 specimens from the Nicobars and 
Andamans (besides 4 from the “ South Seas '* and Madagascar). 

In life the carapace is dark violet and fcbe chelee bright cinnabar red. 

Pelocarcinds, Edw. 

Gecareoidea, Milne Edwards, Hist. Nat. Crust. II. 25 (1837). 

Felocareinns, Milne Edwards, Ann. Sci. Nat. Zool. (3) XX. 1853, p. 203, and 
Arohir. du Mus. VII. 1854-55, p. 183: A. Milne Edwards, Nour. Archiv. du Mns. 
(3) IL 1890, p. 171 {et aynon.). 

Hylseocarcinita, Wood-Mason, J.A.S.B. XLII. 1873, pt. 2, p. 258, and Ann. Mag. 
Nat. Hist. (4) XIY. 1874, p. 189. 

• Limnocarcinua, de Man, Notes Leyden Mus I. 1879, p. 65. 

Oecarcoidea, Ortmaun, Zool. Jahrb., Syst., VII. 1893-94, pp. 732, 738. 

Carapace transversely oval, somewhat depressed, with the lateral 
borders tnmid and strongly arched owing to the vault-like expansion 
of the gill-chanihers : the gastric region pai ticularly well defined. 

The extent of the froiito-orbital border is less tlian half the great¬ 
est breadth of the carapace, that of the strongly deflexed and nearly 
straight front is from a sixth to a seventh the greatest breadth of the 
carapace. 

Orbits deep, broadly oval, demarcated dorsally by a sharpish slightly 
raised border, their outer angle not defined, a wide gap in their lower 
border: at the inner angle there is a strong tooth which may or may 
not, even in the same species from the satne jungle, meet the front: 
if it does so, the anteunes, whicli are much reduced in size, nre excluded 
from the orbit. 

The antennnles fold obliquely beneath the front, and tlie inter- 
antennular septum is not very broad. 

Episiome sunken, hairy posteriorly so as to appear ill defined from 
the palate. Buccal cavern rounded anteriorly, not nearly closed by the 
external maxillipeds, which leave between them a vride rhomboidal gap 
in which the mandibles are exposed 

The external maxillipeds are rather short: their merus lies oblique¬ 
ly, and its anterior edge is excavated for the insertion of the palp, 
which is short and coarse and is completely exposed : their ezognath 
is very short and almost entirely concealed and is without a flagellum. 
The exognaths of the otl>er maxillipeds are heavily fringed with hair. 

Chelipeds much more massive than the legs, nsnally equal in both 
sexes, though larger and longer in the male than in the female. 

Legs stout: in all, the anterior border of the carpus and all the 
borders of the propodite and dactylns are spiny, there being six rows 
of spines on the dactylus. 
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Tlie abdomen in both sexes consists of 7 separate segments, and 
in the male its base covers all tlie breadth of the sternum between the 
last pair of legs. 

The gill-chamber and its lining membrane, and the number of 
branchiffi, ai e as in Cardiosoma. 

The Pelocarcini ai-e land-ci’aba. The single Indian species is very 
common in the jungles of the Andamans, where, especially on the 
smaller islets, it grows to a large size. 

Distribution : Brazil, Andamans and Nicobars, Celebes, Philippines, 
New Guinea, Loyalty Is. 

Ortmann (l.c.) throws doubt on the locality Brazil, but, as it. 
appears to me, without sufficient reason, seeing that the elder Milne 
Kdwards states definitely that the type of the species was found in 
that country by a collector of the Paris Museum. Pelorardnus is by 
no moans the only form of animal life that has this very curious and 
suggestive distribution, which we also find, among Mammals in the 
Tapirs, amrmg Birds, as Mr. Finn infoims me, in tlie Ficulets of the 
genus Piemnnus, among Reptiles in the IlysUdes^ and among fishes in 
the freshwater eels of the genus Symbranchtis. 

130. Pelocarcimts Htimei (Wood-Mason). 

[Tyla^cai-ehtus Humeit Wood-Mason, Jonrn. As. Soo. Ben^ni'h Vol. XLII. 1873, 
pt. 2, p. 260, pis. XV, xvi, and Ann. Mag. Nat. Hist. (4) XIY. 1874, p. i90. 

Carapace transversely oval, becoming broader with age, its lateral 
borders tumid and ill defined. The gastic region is particularly well 
delimited and is divided into three snbregions—two antero-lateral and 
one postero-median—the anterior two of which are separated from one 
another by a deep groove: the cardiac-intestinal region is fairly well 
defined. 

In adults the carapace is smooth, except for some oblique stri© ou 
the lateral borders, which become sqnamiform markings on the ptery- 
gostomian regions, these regions being devoid of tomentum. 

Front nearly vertically deflexed, somewhat spatnlate but with the 
free edge straight. The tooth at the inner angle of the orbit does not 
usnally touch the front, but sometimes it does and excludes the small 
antennas from the orbit. 

The chelipeds in the adult male are usually equal and are about 
times the length of the carapace: the arm projects a long way beyond 
the carapace, and its upper and inner borders are rugose or irregulnrly 
tuberculate; the inner angle of the wrist is truncated ; the palm is en¬ 
larged, its length is about 1| times its height and about as long a« the 
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dact^’lu^ ; tlie fingors, though they ouly meet at tip, arc not widely 
separated. 

In the adult female the cholipeds are about 1-| times the length of 
the cai'upace : the arm projects but little, the hand is not much culai'ged, 
and the lingers almost meet throughout their length. 

In many young females the inner edge of the wrist is serrated and 
there are also a few denticles along the upper border of the palm. 

The second pair of legs, which aro the longest, are hardly twice the 
length of the carnpace. 

Colours in life: carapace violet with some dirty yellow markings : 
cholipeds and legs yellowish with a livid reddish tinge. 

In the Indian Mnaoum are .specimens from the Nicobars and from 
numerous islands of the Andaman group. The largest one has a carapace 
82 millim. long and 110 broad. 

Family PALICTD^, Rathbun. 

PalicuS, Philippi. 

Cymopolia^ Roux, Crust. Modib. pi. xxi. 1828 Milne Edwards. Hist. Nat. Crust. 
II. 158 : Miers, Challenger Braebyura, p. 333 {nom ptmocc,). 

Palicust Mary J. Ratlibmi, Proc. Biol. Soc., WashingtOD, XI, 1897, pp. 93, 1G5 
["Philippi, Zweitor Jahreabor. d. Toreins f. Naiurk. in Cassel, 11, 1838.”]. 

Cai apace depressed, broader than long, covered with granules and 
w'ith symmetrical tubercles or rugosities that ha-ve a tendency to fall 
into tiansverse series. 

Front about a third the greatest breadth of the carapace, little or 
not at all doflexed, usually lobed or toothed. Lateral borders of the 
carapace hardly curved, serrated anteriorly. 

Orbits deep, the upper border is cut into several teeth by deep 
clefts, and there are usually two clefts iu the lower border. 

The antennules fold nearly transversely beneath the front: the 
intoKintennular septum is a narrow plate. The antciinm commonly 
have the basal joint, which stands in the orbital hiatus, enlarged : the 
flagellum is well developed. 

Fpistome sunken, not defined. Bnccal cavern square. The exter¬ 
nal maxillipeds do not close the buccal cavern anteriorly: their morns 
is very small and is much narrower than the ischium : the ischinm has 
its antero-iuterual angle and the merus its antero-external angle much 
produced: the palp articulates near the middle of the concave summit 
of the obliquely-placed merus. 

Ghelipeds short and usually slender in the female: in the adult 
male one of them may bo eularged—rarely both. 
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The two middle pairs of legs are mncli the largest: the hist 
pail*, except that they are ranch shorter and slenderer, resemble the 
middle pairs, but the fourth pair are weak, sometimes filiform, and are 
elevated above the third pair as in Derive, etc. 

The abdomen in both sexes consists of 7 separate segments, the 
basal segments being very narrow fore and aft and the 1st linear. 

In the female the genital openings are on the 2nd segment of the 
sternum close to the suture between it and the first. 

Distribution: Atlantic coasts of Central America and of the United 
States, Cape Verde and Mediterranean, Indo-Pacific from Scjchelles to 
California. 

The Indian species of Palictis live among coral shingle at a depth 
of from 10 to 40 fatiioms, where their mottled coloration and granular 
rugose carapace afford a good concealment. 

Key to tJic Indian species of Pulicus. 

I, Poatw'ior border of the propodites and dactyl i of the fimt 


8 pairs of logs entire 

1. Front cut into two lobes;— 

i. Lobes of front broad: propodites and 

dactyli of the two middle pairs of legs 
snb-foliaoeous. P. Jukesii. 

ii. Lobes of front subacute: propodites and 

dactyli of the two middle pairs of logs 
compressed but not broadened ... P, Whitci. 

2, Front cut into foar lobes, the middle two snb* 

acute, the outer ones broad. P. Woud-Masoni, 


IT. Posterior border of the propodites and dactyli of the 
first 3 pairs of legs elegantly serrate:— 

1. Front cut into four blunt teeth : propodites and 

dactyli of the two middle pairs of legs broadly 
foliaoeous ... P. serripes. 

2. B^ront cut into four acute teeth: propodites and 
dactyli of the two middle pairs of legs compressed 

but not foliaceouB..... P. inveatigatoris, 

131. Paliciis Jukesii (White). 

Cymopolia Jukcaii, Wliite, in Jukes* Voy, H. M. S. “ Fly,” p. 888, pi. ii. fig. I; 
Miors Zool. II. M. S. ” Brebns ” and ” Terror," Crust, p, 3, pi. iii. figs. 4-4c, and 
Challenger Tlraebynra, p. 335: Haswell, Cat. Austral. Crust, p. 138: Henderson, 
Trans. Linn. Soo., Zool., (2) V. 1893, p. 405. 

Carapace with the regions well defined, and with the snrface 
thrown into fonr transverse wrinkles, the two middle ones of which 
are the most convex and best defined: the whole swfaco is also closely 
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covered witk vesiculous and crystalline granules, which are largest 
on the convexities. 

Front divided into two broad rounded lobes ; autero>lateral border 
of the carapace cut into three teeth including the orbital angle: 
posterior border of the carapace raised, but not cut into well-spaced 
lobules. 

Upper border of the orbit with two deep notches between the 
inner and outer orbital angles, both of these angles having a concave 
margin: lower border with two deep notches. There is a leaf-like 
lobule On the granular eye-stalk, another at the outer angle of the basal 
, antenna-joint, and another in the gap between the antenna and the 
outer angle of the buccal cavern. The exposed surface of the ischium 
of the external maxillipeds is obliquely traversed by two ridges which 
meet at the produced antoro-internal angle of the joint. 

The chelipeds of the adtiU male are gi'anular and downy and 
are usually markedly unequal. The larger otie is stout, is more than 
times the length of the carapace and has a swollen (subcyliudrical) 
club-shaped palm of which the length is not twice the greatest height; 
the fingers are short and stumpy, the dactjdus being little more than a 
third the length of the palm, and meet only at tip : the smaller 
oheliped of the male is short and slender, sometimes however it is 
almost as large as its fellow. 

In the female the chelipeds arc equal, are lujrdly longer than the 
carapace and hardly stouter than tl>e last pjiir of logs : tiny have a 
palm which is as slender and nearly as long as the ischium, and 
incurved fingers which nearly meet throughout their length. 

In the first 3 pairs of legs the merns is stout and broad with a 
granular dorsal surface and coarsely and unevenly serrulate edges, the 
anterior edge ending in a crest-like tooth; tlio carpus is dorsally 
carinate, a«>d its anterior border has the form of a two-lobed carina; 
and the propodite and dactylus are snbfoliaceons owing to the depth of 
the thin sharp carinffi of their edges—these carinte being [)lume(l. The 
4th pair of legs are short weak and granular as far as the dactylus, 
which is much shorter than the propodite. 

The Ist pair of legs are a little longer, the 4th pair a little shorter, 
than the carapace: the 2nd and 3rd pairs are about If times the length 
of the carapace. 

In both sexes all the abdominal terga, except the last, are trans¬ 
versely carinate, the carinee of the 2nd and 3rd terga being roost 
conspicuous. Also on either side of the sternum tbeie are two crests, 
one behind the base of the last pair of legs, the other almost in a line 
with the 3rd abdominal carina. 



453 


1900.] A. Alcock —Carcinological Fauna of India, 

In the Indian Mnsenm are 32 BpecixnenB, from the Andamans (np 
to 36 fath.), the Maldives (15-30 fatb.), and Ceylon (34fath.). Tho 
carapace of the largest female is 13 millim. long and 16 broad. 

132. Palicus Whitei (Miers). 

Cymopolia Whitei, Miers, Zool. H. M. S. “Alert,” pp. 518, 651, pi. xlix. fig. 0. 

At once distinguished from P. JuheHi, which it closely resembles, 
by the sharper and more prominent lobes of the front, and by the 
slenderer form of the first 3 pairs of legs, in which the edges of the 
ineri are not serrated, the anterior borders of the carpi are not cristiform, 
and the piopodiies and dactyli are not in any way finbfoliaceous, their • 
edges not being produced to form high thin carinoa. 

Other differences, to be noted on closer inspection, are the follow¬ 
ing 

The transverse arrangement of the mgee of the carapace is not 
marked; the faint transverse carinm of the 5th and 6th abdominal 
terga are absent. 

In the Indian Museum ai'e 2 adult females and a non-adult female, 
from the Andamans. 

133. Palicus Wood-Masoni, n. sp. 

Car,apace with the regions distinct and areolated in high relief: 
except posteriorly, the areol© have no tendency to arrange themselves 
transversely: the convexities of the areolse, but not the interspaces, 
bear clumps of crystalline grannies. 

Front cut into 4 teeth, the middle pair narrower, slightly more 
prominent, and on a rather lower plane than the others: lateral border 
of the carapace cut into three teeth, including the very large and acute 
orbital angle: posterior border raised and irregularly lobulate. 

In the upper border of the orbit there are three deep notches, in 
the lower border a notch and a fissure. 

There is only one cheliped in the single specimen known: it is 
short, not stouter than the legs, and has some blunt denticles on tbe 
far end of the arm, on the wrist, and on the upper surface of the hand. 

In the first 3 pairs of legs the meri are stout and have a granular 
dorsal surface and coarsely serrulate edges, the anterior edge ending in 
a coarse spine; the carpi are dorsally carinate, and their antei’ior edge 
has the form of a two-lobed crest; while the propodites and dactyli are 
elongate and compressed with thin, hut not cristiform, plumed edges. 
The filamentous 4th pair are granular up to the dactylus, which is not 
much shorter than the propodite. 
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TLo Isfc pair of legs are about 1| times, tbe 2ad and 3rd pairs are 
about 2^ times, tbe length of tbe carapace, wbilo the 4tb pair are about 
as long as the carapace. 

In tbe male (female unknown) the first 5 abdominal terga are 
transversely cariuated, but the 4th and 5tb cax’ino) are faint. Tbe 
sternum is also cariuated ou either side of tbe abdomen, as iu P. Jukesiit 
bub the crests are much lower. 

In tbe Indian Museum is a single male specimen from the Anda> 
mans: its carapace is 9 millim. long and 11 bi^oad. 

134. Palictts serripeSf Alcock & Audprsou. 

CymopoUa aenipe$, Alcock & AndoTBOu, Jonrn. As. Soc. Bengal, Vol. LXllI. 
pt. 2, 1894, p. 208: llliiBtratioaB of the Zoology of the Investigator, Crust, pi. xxiv. 

fig. 7. 

Carapace with the regions well defined and cut up into a multitude 
of symmetrical convex areolas, its whole surface is covered with crystal¬ 
line granules which are enlarged on the convexities of some of the 
areolm. 

Front cut into 4 teeth, the middle two of which, though deflexed 
nnd on a lower plane, are much sharper and more prominent than the 
others: lateral borders of the carapace posteriorly divergent, cut into 
five ragged teeth, inclusive of the orbital angle: posteidor bordci’ cut 
into from eight to ten well spaced even tooth-like lobes. 

Upper border of orbit with 3 deep notches, lower border with a 
notch and a fissure: eyestalks sharply grauular. Ischium of the 
external maxillipeds longitudinally grooved. 

The cUelipeds of the female (male unknown) though shorter than 
the carapace are stouter than the first pair of logs: they may be sub¬ 
equal or unequal: the arm, wrist, and the upper surface of tlio palm 
are sharply granular, tbe palm is ratber full and is not elongate, being 
about half agaiu as long as bigb and less than half again as long as tbo 
fingers. 

Tbe 1st pair of legs are about as long as tbo carapace : their mcrus 
is sharply granular and its anterior border ends in a spine: their 
propodite and dactylas are thin and compressed but not broadened, and 
tbeir posterior border is evenly serrated. 

The 2nd and 3rd pair of legs are a little over 1| times the length of 
tbe campace: their mems is very stout and broad, with a granular 
dorsal suriace and sharply though irregularly serrated edges: their 
carpus has tbe anterior border ciistiform and irregularly serrate, and 
tbe posterior border suberistiform up to a terminal spine: tbeir pro- 
podito and dactylus are short and broadly foHacoous, with the posterior 
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border elegantly and erenly serrated and the anterior border fringed 
irith long hair. 

The 4th pair are filiform, not nearly as long as the carapace, and 
are granular up to the dactylus which is slightly longer than the {Hto* 
podite. 

In the female the first 3 abdominal terga are transversely carinate: 
the Carina of the first tergum, which alone is prominent, ends ofE in a 
sort of scroll, which flanks the postero-lateraj angles of the carapace. 

In the Indian Museum are 9 specimens, all adult females, from 
off the Madras coast in the neighbourhood nf Palk Strait and from off 
Oeylon 34 fathoms. The carapace of the largest is 9‘b millim. long and. 
11 broad. 


133. Palieui investigatoriSf n. sp. 

This species is closely related to P. serripesj but differs in the follow¬ 
ing characters:— 

The areolm of the carapace are capped, not by clusters of granules, 
but by sharp little tubercles between which the surface is smooth: 
except on the lateral regions of the carapace there is only one such 
tubercle to each areola : 

(1) the four teeth of the front are all equally acute: the five teeth 
of the lateral borders of the carapace, though irregular in size, are all 
very sharp and clean cut; the teeth of the posterior border are smaller 
and sharper: 

(2) thero is no fissure towards the inner end of the lower border of 
the orbit: 

(3) there are denticles or sharp tubercles, instead of granules, on 
the arm, wrist, and upper surface of the hand: 

(4) the legs only differ in the case of the 2nd and 3rd pairs in which 
none of the joints are so broad: the serration of the edges of the merus 
is different, the terminal spine of the anterior border being greatly en- 
laiged; the anterior border of the carpus has a spine at each end, but is 
not otherwise serrated; and the dactylus and propodite, though thin 
and compressed, and otherwise quite like those of P. serripest are not 
broadened, being much less foliaoeous. 

In the Indian Museum is a single non’adult male from off the 
An d a m an s : its carapace is nearly 7 millim. long and 8 millim. broad. 

Family PTENOPLAOID.®. 

Ptenoplax, Alcock & Anderson. 

ArchteoplaXf Alcook and Andersoo, Joum. As. Soo. Bengal, Vol. bXIII. pt. 2, 
1894, p. 160. 

J. 11. 39 
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Onti^ pL XT. 11^: Aloook, Investigator Bracbyara, p. 78. 

4g (b« {^dimc diagoosis hM airendy lieea pal^iahed in iliM d^onmiftl 
{he. dti AEc^eopiax) tbs aboiTe rafemioas ana inftckot. 

136. Pten^lax notopust Atcock h Aaderson. 

\fA^ehxopla» noic^ft, Alcook and Anderson, Joarn. As. 6oc. Bengal^ LXllI. pt. 2, 
lSd4t, p. 181, pi. it. fig. 8. 

'- PitnoplttB notopus, Alcoi^ and Anderson, 111. Zool. Investigaiof, Cmst.i pi. xv. 
iig. 2 ^ Aleode, jbivestigator BraoHynra, p. 79. 
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The tract of country in which the present inquiry was carried out 
extends along the East hank of the Hooghly river from Calcutta to 
Naihati, a distance of 25 miles. The area is fairly typical of Lower 
Bengal, and has for a long time been looked on as water-logged and very 
malarious. In 1889 Dr. Gregg, then Sanitary Commissioner of Bengal, 
after a careful inspection, came to the conclusion that the uuhealthiuess' 
was due to certain drainage channels having been silted up, and a scheme 
for re-excavating some of them was prepared, but has not yet been carried 
out. Owing to an unusual prevalence of fever in 1899 a farther inquiry 
into the health of the tract was ordered, and was carried out by me in 
February last. 

The plan of the enquiry was as follows. As the essential point 
to be determined was the proportion of the initahitants of the various 
parts of the area who were suffering from malaria, a large number of 
persons were examined for enlai’gement of tbe spleen; its sixe brnug 
noted as either just felt, two fingers breadth below the ribs, -four 
fingers breadth Wow, or extending beyond the navel. The spleen- 
^unt as a test for the degree of malaria in a tract of couatry Wa^ 
J. n. 60 
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used by Major Dyson in the Punjab in a similar inquiry, and by others, 
and is perhaps the most reliable and easily earned out method, especially 
in the season of the year when fever is at a minimum. Secondly, the 
level of the ground-water was taken in as many wells as possible, and 
inquiries wore made as to the height to which the ground-water rose 
during the rainy season, so as to enable the degree of water-logging to 
be estimated. Thirdly, the drinking-water supply was carefully noted. 
Fourthly, the number of fever cases ti’cated at various dispensaries 
month by month was compared with the monthly rainfall over a series 
of years, and worked out in charts, in order to ascertain the influence 
of seasons and rainfall on the fever rate. Lastly, some observations 
have been made on the distribution and monthly variations of the 
distribution of tho Anopheles Mosquitos, which have furnished some 
rather surprising results. 

lu carrying out the splccn-count the whole area was divided up 
into thirteen Municipalities, and as far as possible 100 persons, about 
half of whom were children, wore examined in each Ward of each 
Municipality, over 5,0u0 persons having been examined in all. As 
children suffer from enlarged spleen more commonly than adults, just 
as Koch has recently shown that the malarial organism is also found 
in a larger percentage of children, the figui*os have been corrected 
BO as to represent the spleen rate of 50 children and 50 adults in each 
Ward, so that the figures of the different areas should bo strictly 
comparable. Visits were made from bouse to bouse so as to get a fair 
sample of tbe actual inhabitants of the Wards, and every precaution 
was taken to obtain accurate results, eveiy single person being examined 
by myself, a month being taken over tbe inquiry. 

The results are embodied in the accompanying map, in which the 
different municipal areas are shaded in accordance with the percentage 
of persons who were found to have enlarged spleens, tho darker areas 
representing the highest percentages and vice versa. Tho dotted lines 
within the municipal areas enclose the Wards or areas separately 
examined, and the large figures within them indicate the spleen per¬ 
centage, while the figures enclosed in a circle are those of the distance 
of the ground water-level below the surface in foot and inches, the 
upper figures being the distance in the dry cold weather taken in the 
month of February, while the lower ones indicate the distance during 
the height of the previous rainy season. The small figures in brackets 
refer to the number of the Wards given in the left-hand margin of the 
map, and correspond with those in the tables given fuziher on. 

Thb general eesults op the spleek-cotjnt. 

The following table shows the percentage of people who were found 
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to be suffering from enlarged spleen in each Municipality. They are 
arranged in order from above downwards as they are situated on the 
map from north to south, while the westeruly ones, which lie on the 
east bank of the Hooghly, are placed on the left, and the eastemly ones, 
which are at a little distance from the river, are pla^d in the right-hand 
column, so that the table roughly represents their j^ition on the map. 


TABLE I. 


Municipality. 

Spicon 

percentages. 

Municipality. Spleen 

^ percentages. 

Naihati.. 

• « • 

19-9 

(Gobardanga) . 

(55-5) 

Bliatpara 

• • • 

200 



Garulia ... 


33-8 

* 


North Barrackpore 

• •• 

36 5 

(Busirlmt) . 

(52*8) 

Titagarh 

• • • 

37-8 

Baraset 

62-9 

South Barrackpore (We^) 

252 

South Barrackpore (East) 

56-0 

Kamarhati (West) 


18-8 

Kamarhati (East) 

34-8 

Baranagar 

• •• 

17-8 

North Dum Dum 

68-1 

Chitpore-Cossiporo 

• •• 

11-2 

South Dum Dum 

32-3 




Maniktolla 

13-2 

Average 

• •• 

245 

Average 

410 


A glance at the above table or at tho shaded^ap will show that 
the places situated on tho bank of tho Hooghly river have a much 
lower spleen percentage than those further to the east, oven when tho 
latter are but two miles from the river as in the case of tho last five 
in the right-hand column of the table, with the exception of part of 
North Dum Uuni. This having been ascertained, the question arose 
whether the lower rate on the banks of the Hooghly was to be regarded 
as the normal rate, and the liigher figures of the inner tract as being 
due to water-logging or other abnormal conditions, or whether the latter 
must be taken as tho usual state of affairs in this part of Lower Bengal, 
and the banks of the Hooghly as being exceptionally healthy. In order 
to solve this problem it was necessary to visit other places still further 
to the oast, and Gobardanga and Basirhat, which are situated on the 
next flowing river to the cast of the Hooghly, namely, the Ichahamati, 
were selected as the most suitable for the purpose. Tho former is some 
20 miles to the cast of Naihati, while the latter is 26 miles to the oast 
of Baiaset. The former is nearly surrounded by a bend of the river 
on two sides and by in^'t'sh land on the other sides, so that cannot be 
considered to be well situated from the health point of view, but 
Basirhat, on the other hand, would appear to. be likely to bo as healthy 
as any place in this portion of tho Gangetic delta. Nevertheless, both 
show a spleen-rate of over 50 per cent., which, agreeing as it does with 
Dr. Gregg’s statements about this tract of country, may be taken as 
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approximately the normal figure for this part of Lower Bengal. It 
would, thei'efore, appear that the east bank of the Hooghly is excep¬ 
tionally healthy, although some of the Municipalities in the low-lyiug 
tract a little to the east of the river show veiy high spleen-rates, more 
especially North Dnm Bum and the portion of South Barrackporo to 
the east of the railway, whose figures are 68 and 56 per cent, respec¬ 
tively. It may also be at once mentioned that last year, namely, 1899, 
was an exceptionally feverish one on account of the excess and uneven 
distribution of the rainfall. 

On looking more closely at the figures it will be observed that there 
is one marked exception to the rule above pointed out, for Maniktolla, 
although situated away from the river-bank and on extremely low-lying 
and water-logged land, has, nevertheless, the second lowest spleen-rate; 
an exception which has proved to be the key to a very important factor 
in the causation of the variations of the spleen-rate in the tract under 
consideration. The only ground on which the low spleen-rate of 
Maniktolla can be accounted for is the enjoyment by this advanced 
Municipality of a good filtered water supply. It is also worthy of note 
that Ohitpore-Cossipore, which has the lowest rate of all, namely, J12, 
has the double advantage of a filtered water supply and a situation on 
the east bank of thp Hooghly. That these are the true reasons of its 
marked immunity is shown by the fact that the average rate of the two 
western Wards is only 7’4, while that of the two aasternly Wards, 
situated from one to two miles from the river, is 14’7, that is almost 
the same as that of Maniktolla. The density of the population of 
Ohitpore, and consequent smaller number of tanks, etc., may also be a 
slight factor iu its healthiness, but the details to be given immediately 
with regard to the spleen-rates of different parts of Maniktolla and 
other places show that this is not a factor of any great importance, but 
on the other hand they will prove conclusively the intimate relationship 
between a filtered water-supply and a low spleen rate, but as this point 
is one of the utmost practical importance it will be necessary to go 
somewhat into detail with regard to the spleen-rates of different Wards 
of the same Municipalities, more especially, of those parts of which 
are being supplied with good water by mills situated within their 
boundaries. At the same time the data with regard to the ground water- 
levels will be given, so that the question of water-logging can also be 
discussed. 

Ward variations in the spleen-rates. 1. Maniktolla. —This 
Municipality, as will be evident from the accompanying map, is situated 
between the Circular and the New Gut Canals, and this area is so fiat 
that there is only a fall of some eight feet from west to east in a 
distance of two miles. Its drainage is dependant on channels by the 
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sides of the four main roads, and is carried nnder the Neiv Cnt Canal 
by means of siphons into the Great Salt Water Lake, bnt these have to 
be closed at high tides to prevent the salt -water running up into the 
drains, and they do not work very efficiently at present. The portion 
of the main drains in the western and more densely populated portion 
of the Municipality are brick-lined, bnt the eastern portions are of earth 
only. The water-level was taken in several wells, and in February it 
was found to average 6 feet from the surface of the ground, while 
evidence was obtained that it rises to within from one to two feet during 
the rainy season. A more typically water-logged place it would be 
difficult to find. For purposes of comparison it was divided up into 
western and eastern portions, and the spleen-rates were found to be 
12'4 for the former and 14 for the latter, although it might have been 
expected that the less densely inhabited and more water-logged eastern 
portion would have had a decidedly higher rate. It was in the west 
part of this Municipality also in which the larvro of the malarial- 
bearing mosquito was found in from hall' to two-thirds of the tanks as 
well as in some other pools, as will be detailed further on, so that none 
of the known causes of malaria were absent, in spite of which this 
Municipality, together with that of Chitpore and Cossipore, were the 
two which showed considerably the lowest sple^-rates of all the 
thirteen, and these two are the only ones which have a full filtered 
water supply. 

The following table shows the above figures in a convenient form. 

TABLE II. 

Maniktolla. 

Gonnd 


Area. Water-Lovol. 

Water-supply. 

Corrected Spleen percentages. 

Feb., 

Rnins, 

Adult 

Children. 

General 

1900. 

1899. 


Males. 


Total. 

West part (1) 5 ft. 

1 to 2 ft. 

Filtered. 

13 

11-8 

12 6 

East (2) 5 ft. 

2 ft. 6 in. 

do. 

13 

15*0 

14-0 


Chitpoue-Cossipore. —This Municipality is situated immediately 
to the north of Calcutta, and extends, eastwards as far as the Eastern 
Bengal Railway and northwards to the southern boi’der of Baranagar. 
It is divided into four Wards, namely, Chitpore and Cossipore West ex¬ 
tending from the river to the Grand Trunk Road, the spleen per¬ 
centages of which are 4 8 and 9‘9 respectively; and Chitpore and 
Cossipore East, extending from the Grand Trunk Road to the Railway, 
and consequently distant from one to two miles from the river bank, 
the spleen-rates of which are 13 and 16*75 per cent, respectively. The 
whole area is supplied fully with filtered water, while those people 
who do not drink this (and they are certainly a decided minority) 
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will take chiefly river water in the westera Wards, and tank water in 
the eastern ones. The water-level in three wells varried only between 
4 and 5 feet fpotn the surface in February, and in the rainy season it 
had been within from 1 to 2 feet of it; so that here again there was 
considerable water-logging but the nainimum amount of fever, while 
although the western portion is more densely populated, the eastern 
part presents numerous tanks, and is generally favomuble to the deve- 
lopemcnt of malaria, yet, apparently owing to the filtered water-supply, 
the spleen-rate is very low. 


TABLE III. 

Chitpoke-Cossipoke. 

Ground Corrocted 


Area. Water-Level. Water-supply. Spleou prreontaRes. 



Feb., 

llHinn, 


Adnit Children. 

Gotieral 


19U0. 

1899. 


Males. 


Tot;»l. 

Chitpore, West (3) 

4 ft. 3 in. 

1 ft. 

Filtered. 

2-05 

7-7 

4-85 

Cossipore, West (4) 

4 ft. 9 in. 

2 ft. 9 

in. do. 

JOG 

9-3 

9-9.5 

Chitpore, East (5) 

5 ft. 1 in. 

2 ft. 

do. 

160 

10 0 

1300 

Cossipore, East (6) 

• • • 

• • • 

do. 

18-3 

15-2 

10-75 


South Dum D^um. —To the cast of the railway, which bounds the 
Chitpore-Cossipore Municipality, lies South Dum Dura, the most thickly 
inhabited portions of w'hioh are situated on tlie Jessore, Belgatia and 
Dum Dum roads, and it is divided into three Wards, whicli may roughly 
bo taken as respectively including the parts adjoining these three roads. 
The inhabitants of Ward TI who wore examined mostly resided near the 
easternmost portion of the Dum Dum road, and the spleen rate was 37‘9, 
Those of Ward I. mostly lived around that pm tion of the Jossorc road 
which joins the eastern ends of the Belgachia and Dum Dura roads, 
and its spleen-rate was 45‘3. Lastly, most of those examined in Ward 
III. lived around the western end of the Belgachia road just to the east 
of the railway, and consequently close to the Western Ward of Cossipore, 
and the spleen-rate among them was only 13’7, by far the lowest rate 
of any place to the east of the railway. Hero again the probable 
explanation of this exception is that many of the inhabitants of this 
Ward obtain filtered water from the Cossipore Municipality as I ascer¬ 
tained both by inquiry and by seeing them carryiiig the water myself, 
while the portion of the other Wards which wore examined were too 
far from Cossipore for the people to resort there for water to any 
extent. The conditions favourable to malaria are very similar in each 
Ward, for the Bajnlla Khal flows right through Wards II. and 111. as a 
broad swampy track with little or no current except during the rainy 
season, while the tide flows up it from the Salt Water Lakes at high water, 
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there being no sluice gate where it passes through the bund, while part of 
the houses of the Municipality are suirounded by rice fields. The water- 
level in a well in Ward I. was 8 ft. 9 in. below the surface in February^ 
while during the previous rainy season it had risen within 9 inches of the 
ground, when the water could be dipped out by hand without the use 
of any rope, so that there is no doubt about this Municipality being 
very water-logged. 

TABLE IV. 


SoUTU Ddm Ddm. 

Gronod Corrected 


Ward. 

Water-Level. 

Water-supply. 

Spleen percenta^'Cg. 


Fob.. 

Bains, 


Adult 

Children. 

General 


1900. 

iboy. 


Males. 


Total. 

I. (7) 

8 ft. 9 in. 

1 ft. 

Tank. 

41-8 

48-8 

45-3 

II. (8) 

• • • 

• • • 

do. 

.35-4. 

40-4 

37-9 

III. (9) 

• • • 

* ■ « • 

Partly filtered. 

11*8 

15*6 

13-7 


Baranagau. —This Municipality lies between the Hooghly and the 
Eastern Bengal Railway, extending northwards for nearly two miles 
above Cossiporo. It is divided into four Wards, the first three of which 
are between the river and the Grand Trunk Road, and the fourth lies to 
the east of the former, being mostly between the Grand Trunk Road 
and the railway, and consequently is dependant for ife water-supply on 
tanks, while the fii-st three get theirs mainly from the river, although 
Ward I., which is the most southcrnly bw'deriug on Cossipore, obtains a 
certain amount of filtered water from that Municipality. Ward 1. 
has the lowest spleen-rate, it being only 11 6, Wards II. and III. have 
intermediate rates of 14'3 and 18‘1 respectively, while Ward IV. has the 
highest rate, namely, 26; differences which can only be explained by 
the varying water-supply, for although the last Ward also has a larger 
area under rice cultivation, that portion of it, whose inhabitants were 
examined, did not present materially different conditions from the other 
three Wards. Nor will the differences in the ground water-level, which 
are given in the Table below, account for those of the spleen-rates. 

TABLE V. 

Baeanagab. 

Ground Corrected 


Ward. 

Water-Level. 

Water-supply. 

Spleen percentages. 


Feb., 

Bains, 

Adult 

Children. 

General 


1900. 

1899. 


Males. 


Total. 

1. (10) 

7 ft. 7 in. . 

4 ft. 

River and Tank 

15-0 

8-3 

11-6 



& some filtered. 




11. (11) 

4 ft. 1 in. 

2 ft. 

River and Tank. 

1^3 

J6-3 

14-3 

III. (12) 

7 ft. 6 in. 

3 ft. 

do. do. 

22-9 

13-4 

181 

IV. (13) 

ff •• 


Tank only. 

14*6 

37-3 

26-0 
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Kamabhati. —This Municipality lies imxuediatelj to the north of 
Baranagar, and consists of two Wards, namely, No. I. between the river 
and the Grand Trunk Road, and No. II. from the latter up to the 
Eastern Bengal Railway, and including Belguria. The spleen-rate of 
the river Ward was found to be 18'8, while that of the inland Wal'd was 
34*8, a notable difEerence, while the first Ward mainly relies on the river 
for its water-supply, and the latter is dependant on tanks; for although 
there are a few wells in all the municipalities, mostly belonging to 
private individuals, yet they appear from my inquiries to be little if at 
all used by the people for drinking purposes, especially if filtered water 
is available, while many intelligent natives informed me that those who 
drank filtered water suffered much less than those who drank that from 
any other source, including well water. The ground water was 7 feet 
below the surface in February in the riverine Ward, and had been within 
1 ft. 8 in. of it in the rainy season of 1899, while it -was 1 foot further 
down in both seasons in the case of the eastern Ward, so that from this 
point of view the latter should have been slightly the more healthy of 
the two, instead of entirely the reverse obtaining. 

TABLE VI. 

Kamahhati. 

Ground Corrected 

Ward. Water-Level. Water-supply. Spleen percsentages. 

Fob., Bains, Adult Children. General 

1900. 1899. Males. Total. 

I. (14) West 7 ft. 1ft. Sin. River and Tank. I7'3 20'4 18*8 

II. (15) East 8 ft. 2 ft. 8 in. Tank only. 32*5 36‘6 34’8 

North Dum Dum. —This Municipality is situated to the cast of 
Kamarhati, and extends from the railway to Nowi Nadi, a distance of 
some four miles, and it consists for the most part of rice fields surround¬ 
ing several villages. It contains two Wards, the westernly of which 
includes the large village of Nimta, while the easternly one includes 
Gouripur and Kadihati, which are situated on the Nowi Nadi, a slug¬ 
gish stream which carries the surface drainage away to the south-east 
into the Kocho bhil. The water-level in a well in the western Ward was 
7 ft. 3 in. below the surface in February, and had risen to within 2 ft. 
3 in. in the rainy season of 1899, so that this part is certainly water¬ 
logged. The spleen-rate in the western Ward was no less than 76 6 per 
cent., while among 58 boys of the Nimta High School, who mostly be¬ 
longed to well-to-do families, it was 67. In the eastera Ward the per¬ 
centage worked out at 59*6, which is also very high, the average of the 
two Wards being 68*1; an extremely high figure. The water-supply is 
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solely from tanks and a very few wells, while the villages are sur- 
roanded by flooded rice fields daring the rainy season ; both a bad 
water-supply and water-logging being present and factors in causing 
the marked unhealthiness of this area. 

TABLE VII. 

North Dum Dum. 



Ground 

Water- 

Corrected 

Wsird. 

Watei’-Lf'vel. 

Feb, Rains, 

1900, 1899. 

supply. 

Spleen percentages. 
Adult Children. General 
Males. 'I'otal. 

We.stern (16) 

7 ft. 3 in. 2 ft. 3 in. 

Tank 

733 800 76-6 

Eastern (17) 

... 

do. 

62*.5 .59*6 

.South Barra 

ckimrb.—T lii.s Munioi]>a]ity is 

H very largo and scat- 


terod one. mainly consisting of ti riverine portion .situated between the 
Hoogbly and the lirand Trank Hoad, the following four Wai’ds of which 
(beginning from the south) wore examined, namely; Agarpara, with a 
spleen-rate of :i0 8 and a ground water-level of 7 ft. in February and 1 
ft. S in. below the surface in the rains of 1899 ; Punihati, with a spleen- 
rate of 31 25 : Snkchar, with a spleen-rate of 12T :ind a ground w.ater- 
level of 8 ft. in February, and 2 ft. below the surface in the rain.s of 
1899 : and Khai'dahn, situated just to the south of €he khal of the same 
name, with a spleen-rate of 26*75 and a ground water-level of 6 ft. 6 in. 
down in February. All those depend mainly for their water-supply on 
the river, while the exceptionally low rate of tSukchar appears to be 
due to the unusual number of good pukka bouses, many of which are 
two .stories high, the inhiibitants of which must have been much better 
ro do tlifiu the majority of those in most of the other Ward.s. while 
tanks are .also fewer than nsnal in this Ward. 

This Municipality also inclu<les a large Mvoa of rice land with 
scattered villages to tlie east, of the Grand Trunk Hoad, and extending 
.aei'O.ss the Eastern Bengal Railway. Two portions of this were 
examined, namely, one to the east of i'unihati and Snkchar, eonsisting 
mainly of the village Sodepore on either side of the Eastern Bengal 
Railway, hut mo.stly to the east of it, find another village called 
Natagoro to the east of the former. The sploen-raU* of this area was 
60*4, that of Sodepore having been 61*7, and that of Natagore 64*4. 
The giound water-levels in Febrnary were 10 ft. 6 in. and 9 ft.., 
respectively, and in the rainy season of J899, 2 ft. and 4 ft. below tlie 
surface, measurements which, it will be observed, are very similar 
to those of the riverine portions of this Municipality, the slight 
difference being in favour of the inland portions, although their spleen- 
rates are very mnch higher than those of the parts on the banks of the 
J. II. 61 
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Hooghly, so that the water-levels do not help in explaining the 
difference. 0» the other hand, the dwellers near the river will mostly 
drink river water, while those who live more inland are entirely 
dependant on tank water. The other part of the South Barrackpore 
Municipality which was examined lies to the east of the railway opposite 
North Bari*ackpore, and con-sists of the villages of Chandanpukuria 
and Nona. Tlie spleen-rate was found to be r)r(), while the ground 
water-level wa.s 10 ft. 4 in. below the surface in February, but had risen 
to within 5 ft. during the rains of 1899, figures which are much more 
favourable than those of Mnniktolln and Chitpore-Cossipore, which 
have the lowest spleen-rates. This, the most north-eastemly Wax’d of 
the South Barrackpore Municipality, is also dependant on tank water 
for its drinking supply. The much lower spleen-i*ate, then, of the parts 
near the I’iver, as compared with those at a distance of two miles or 
more from it, is again borne out by this Municipality, the figures of 
which are given in the table below. 

TABLE VIII. 

South Bahrackpobe. 



Ground 



Corrected 


Area. 

Water-Level. 

IVater-snpply. 

Spleen percentages. 


Feb., Rains, 


Adnlt 

Children. 

General 


1900. 1899. 


Males. 


Total. 

Agarparn (18) 

7 ft. 1 ft. 

River and Tank 

33-3 

28'5 

30-8 

Hunihati (19) 

■ • • • • • 

do. do. 

20-0 

42-5 

31-2 

Snkcl.ar (20) 

8 ft 2 ff. 

do. do. 

19-3 

6-9 

12 3 

Khardaba (21) 

6 ft. 6 in. ... 

do. do. 

32*5 

21 0 

26-7 

S<»depore (22) 

9 ft. 4 ft. 

'J’ank only. 

fiO-0 

70-9 

60-4 

Nona (23) 10 ft. 4 ill. 5 ft. 

do. 

36-6 

66-8 

51-6 

Titi'aghar.- 

—This is a small Municipality 

which 

lies on the east 


bank of the Hooghly between Soutli and North Barrackpore, and is 
bounded on the south by the Khardaba Khal, and on the north by the 
Tittaghar Khal, and on the east by tlie Grand Trunk Boad. It is 
divided info four Wards numbered I. to IV. from north to south. Two 
Mills in Wards II. and Ilf. supply a limited amount of filtered water 
more especially to the inhabitants of Ward II., but Wards I. and IV. OA 
either side of the other two drink nearly entirely river and tank water. 
Here, then, was a very good opportunity of putting to a cimcial test 
the question as to whether filtered water drinkers suffer less from enlarge¬ 
ment of the spleen than do those who drink other kinds, so notes were 
made regarding nearly all of the people examined in this Municipality 
as to what water they usually drunk, whether filtered, Hooghly, or tank. 
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The results are as follows, begiimingf from the sonth as before.- Ward 
IV., which is a narrow strip sitaated on the north bank of the "Khardalia 
Khal, ap to which the tidal water flows as far as a sluice galeiu a bridge 
under the Grand Trunk Road, and which contains a series of bustees, 
had a spleen-rate of 48 per oeut., that is a high one for a riparian 
area. The water-level was 10 ft. 1 in. below the surface in February, 
but had risen to within 1ft. 3 in. in the rains of 1899. Only 16 per 
cent, of those who were examined stated that they drank filtered water. 
In Ward III. 32 per cent, of those examined had drunk filtered water, 
and the spleen-rate was 30 per cent. The water-level had been 1 ft. 
6 in. below the surface in the rains of 1899, and was 10 ft. 3 in. down 
in February, so that in this respect the conditions were just the same 
as in Ward IV., so this factor will not explain the considerable difference 
between the health of these two Wards; the water-supply only being 
different. Still more* marked, however, was the difference betw^ the 
spleen-rates of the two northern Wards, that of Ward III., which is 
opposite the Mills, being 19 per cent., and that of Ward IV. immediately 
further north, was 54-3 ; in spite of the ground water-level of the latter 
having been fi ft. from the surface at the height of the rains of 1899, 
and 18 ft. 4 in. down in February last; an exceptionally low rate. On 
the other hand, the number of the people exami»i«4l in Ward 111. wlio 
liJid di'unk filtered water was no less than 82*6 per cent., while only 
19 6 of those of the Ward I. stated that they drunk filtered water, and 
owing to their greater distance fiom the supply they were probably 
less regular in obtaining it than weic the inhabitants of Ward Jf. at 
whoso doors it was placed. These figures are sufficiently striking, 
especially as they confirm the data obtained in seveiwl other muni¬ 
cipalities, to be given immediately, and they are also in entire agree¬ 
ment with the following results of the differences in the spleen-rate 
among the drinkers of the different kinds of water in this Municipality. 
Thus among 140 filtered water drinkers, 37, or 26*4 per cent., had enlarged 
spleens; while among 179 river water drinkers 74, or 41'3 percent., 
were similarly affected ; but of 55 tank water drinkers no less than 33, 
or 67*2 percent., had enlargement of this organ. Further, if we take the 
degree of enlargement among the different classes as detailed in Table IX, 
below, we find that of those who had enlarged spleens the degree of 
enlargement was very slight in 62 per cent, of the filtered water 
drinkers, in 43*2 par cent, of the river water drinkers, but only in 27 
of those who drank tank water, it being considerable or very enlarged 
in the remainder. ITot only, then, is the percentage of enlarged organs 
much greater in those who drank unfiltered water (the percentage of 
mixed river and tank water drinkers being 47‘4), but the degree of 
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enlarg'ement of the orgau was also mucli more marked in the latter 
classes as compared with the filtered water drinkers, (See Table X.). 

TABLE IX. 

Tittagaeh. 



Ground 



Corrected 


Ward. 

Water-Level. 

Feb., Rains, 

1900. 1899. 

Water-supply. 

Spleen percentages. 
Adnlt Children. General 
Males. Total. 

IV. (24) 

10 ft. 1 in. 

1 ft.3 in. 

River and 
Tank. 

360 

60-0 

48-0 

III. (26) 

10ft. 6 ill. 

1 ft. Gill. 

do, but h of 
them drank 
filtered 

water. 

29-2 

30-8 

30-0 

II. (26) 

• • • 

• • • 

do. but 82% 
drank fil¬ 
tered water. 

19*0 

18-9 

19'0 

I. (27) 

18 ft. 4 ill. 

6 ft. 

River and 
tank water. 

51-3 

67-4 

54-3 


TABLE X. 


SriiKiiN 


ENLAROKMENT AND WATER-fif l-PLY IN Till AGUJU, 


Spleen not enlarged 

Spleen slightly en¬ 
larged. 

Spleen considerably 
enlarged. 

Spleen markedly 
enlarged. 

Total examined ... 

Percentage with en¬ 
larged spleens. 


Filtered water. Kiver water. Tank wjiter, 'J'ofal. 

1U30 1050 18-0 226-0 

23-0 (62® ,) 32-0 (43^/J 10-0 (27%) 65-u 

9-0 (24%) 26 0 (36%) ir> U (40 5%) r,0-0 

.‘-. 0 (13%) 16*0 (21®/^) 12-0 (32-7%) 33 0 

140 179 .5.5 37-4 

26-4 41-3 672 395% 


North Barrack pore. —This is a small Municipality on the east 
bank of the Hooghly extending from the Tittaghar Khal on the south to 
the Ichapur Khal on the north, nnd bounded on the east by the Grsnd 
Trunk Road. It consists of three circles. Firstly, Monii-amptir, situated 
in the bend of the i-iver to the west of Barrackpore Cantonment, the 
spleen-rate of which is 24 per cent., while the ground water is low, 
there having been no water in a well 8 ft. 8 inches deep in February. 
The water-supply is mainly derived from the river. Secondly, Nawab- 
gung, also placed bn the bank of the river to the north of the last 
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named, its spleen-rate being 28*6 per cent., while the water-level was 
9 ft. below the surface of the ground in February, and hadlrisen to 5 ft, 
from the ground in the rains of 1899. The water-supply is mainly derived 
from the river. Thirdly, Tchapur, which is situated to the north-east 
of the last circle, and the main portion of whoso inhabitants reside at a 
distance of abonfc one mile from the Hvei’, and near the Grand Trunk 
Road, and consequently are mainly dependant on tanks for their water- 
supply. The spleen-rate of this circle was 56 per cent., although as the 
gi'ound water-level was 10 ft. from the surface in February and had not 
risen above 4 ft. in the rain.s of 1899 there was no difference in this respect 
fi’om the other two circles which could possible account for the greatly 
higher spleen-rate of Ichapur, whose water-supply from tanks instead 
of from the river appears to bo the only possible explanation of the 
facts recorded. 

TABLE XI. 

Nouth Bartiaokpoke. 



(ironnd 


Corrected 

Area. 

WatGr-Lcv«il. 

Water-Biipply. 

Spleen percentages. 


Feb.. Rains, 


Adult Children. General 


1900. 1899. 


Males. 

Total. 

Monirampnr(28) 

Below 0 ft. 

Mainly river. 

4!!4-5 23-5 

240 

N awabgung (29) 

9 ft. 5 fl. 

do. 

87-2 3()l 

2«-6 

Ichapur (301 

10 ft. 4 ft. 

'J’ank, 

52-0 660 

560 

Gakuma. —This .small Municipality is situated between the 

o 

o 

tu 


river and the Grand Trunk Road innnediateK' to the north of the 
Ichapur Kind, and its northern half has been supplied with filtered 
water from the Dunbar Cotton Mill for llie past t wo years, but the 
inhabitants of the southern portion for the most part still drink river 
and ta.nk water. As Ihere was a very general o[>inion among the people 
living near the Mill that they bad suffex’ed much less from fever 
since the filtered water had been introduced, I determined to examine 
100 persons who resided near the Mill, and the great majority 
of whom (about 80 per cent.) weie found on inquiry to have been 
drinking the filtered water ; and aiiotber 100 a. little further to the 
sontli, but all within one mile of the former, and who stated that they 
drank river or tank water. Among the former class the spleen-rate 
was found to be 211 per cent, while among the river and tank water 
drinkers il' was 46 4 per cent., although the latter incladed 28 men who 
had arrived from the North-West Provinces only in November last, 
that is after the fever season is neaidy over, and whose spleen-rate was 
only 10-7 per cent. If these men are excluded from the calculation, the 
spleoii-rate of the permanent residents of this southern portion of the 
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Municipality^ rises to 65*5 per cent., or just over tfvo-and-a-fialf times 
as great as among the filtered water drinkers. A well in the northern 
part showed a water-level 9 ft. 6 inches below the surface of the ground 
in February, wdiile it had risen to within 1 ft. 6 in. during the rains of 
1899, so tliat there must have been a considerable degree of watei- 
logging at that time, in spite of which the spleen-rate is low. These 
facts ap})ear to admit of no other explanation than that the filtered 
water-supply was the cause of this low rate near the Mill as compared 
wil l) a precisely similar area in other respects close by which had not 
the advantage of the stand-pipe water. 

TABLE XIT. 

Gakolia. 

Ground Water- Corrected 

Area. Water-Lovel. supply. Spleen percentages. 

Feb., Hains, Adult Children. General 

1900. 1899. Males. Total. 

Northern part(31) 9 ft. 6 in. 1ft. 9iii. Filtered 17‘7 24‘6 21-1 

(near Mill). water. 

Sontlujrn part (32) ... ... Riverand 50 0 fil l 5.‘i-5 

tank vrater. 

% 

Bhati'AHA. —This Municipality consists of a narrow strip between 
the 1*1 ver Hooghly and the Eastern Bengal Railway and to the north 
of Garulia, and it is divided into three Wards, the tiorthern two, Wards 
T. and 11., of which, moi’e particularly, and to a somewhat less extent 
the Bouthenn one, Ward 111., obtain some filtered water from the Mills 
situated within thi.s area. The spleen-rates of all are low, that of the 
southern one being slightly highei- than the other two, although there 
is not much difference in their water levels, which are slightly in favour 
of Ward III. The figures are given in Table XIII. below. 

TABLE XIII. 

Bhaitaka. 

Ground Corrected 


Ward. 

Water-Level. 

Water-supply. 

Spleen percentages. 


Feb., 

11 nine. 


Adult 

Children. 

General 


1900. 

1899. 


Males. 


Total. 

HI. (33) 

10 ft. 3 in. 

4 ft. 4 in. 

Mainly river. 

19-9 

27-8 

23-6 

II. (34) 

9 ft. 8 in. 

5 ft. 

Riv e 1 * an d 

220 

120 

17'0 



filtered. 




T L351 

7 ft. 

2 ft. 6 in. 

do. 

271 

11-5 

19-3 


Naihati. —This Municipality is situated between the Hooghly and 
the Eastern Bengal Railway extending from Naihati itself northwards 
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for five miles as far as the Bhagai* Khal, and although narrow to the 
south it gradually widens out to the north, so that while the lower 
three Wards are mainly inhabited near the banks of the river, the 
majority of the people in the two northern Wardsdive at soniejlittle 
distance from tlie river at Ualishahar and Kamdirapara. Moreover, the 
Gauripur Jute Mills supply some filtered water to^Ward"!!., so it is 
worthy of note that this Ward again l»as the lowest spleen-rate, namely, 
lO'H, which is little more than half that of the Wards I. and 111. on 
either side of it, which are dependant on the liver^for theirj supply. 
Further, Wards IV. and V. have the highest rates of all, being mainly 
dependant on tank wak>r for their supplies, so that, and tliat in spite 
of their groundwater-level being lower ihan that ofJJ,Ward 111,; so 
that the only way in wliich these variations ran be explained is by 
the differences in the Avater-supplies of the various Wards, which are 
also in accordance with the results obtained in every previously consi¬ 
dered instance. 


TABLE XIV. 

Naiiiati, 

Gronnd Corrected 


Ward. 

Water-Level. 
Fob., Haitis, 

1900. 1899. 

IVater-supply. 

' Spleen percentages. 
Adult ChiIdren.';,_General 
Total. 

1. (36) 

• • V 

• • * 

Mainly River. 

16 6 

225 

19-5 

II. (37) 

« ■ • 

■ • • 

Partly filtei*ed. 

6*6 

150 

10-8 

111. (3-^) 

7 ft. 9 in 
16 ft. 6 in. 

■ • • 

8 ft. 

Mainly River. 

ri 

310 

19-0 

IV. (39) 

10 ft. 3 in. 

4 ft. 

Mainly Tank. 

15-3 

29-4 

22 3 

V. (40) 

10 ft. 8 in. 

4 fr. 

Tank. 

J3-3 

42-5 

27-9 


Baiiaset. —This Municipality is situated on the Soonthee Nudi some 
eight miles east of the Hooglily ii\or, and its surface drainage flows 
Mway to the south-east into the Kocho Bhil. The Soonthee Avas 
formerly a large river, but now it resembles an elongated swamp with 
little or no current except during the rainy season, while its bed is 
encroached upon in numerous plattes by series of tanks which in places 
leave but a few- yards between them for the stream, and fishing weirs 
etc., also obstruct its course Tlie Municipality is divided into five 
Wards, Nos, 1. and n. including the town, Avldlo Nos. IV. and V. ai*e to 
the east on the Soonthee Khal, and No. III. to the S'»uth, In all the 
spleen-rates are high, and the ground water-levels do not vary much, 
but are high in the rains, showing obstructed drainage and water-logging. 
The water-supply is from tanks, although one or two tube wells have 
been put down 
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TABLE XV. 

IUrasrt. 

Ground Corrected 

Ward. Water-liovcl. Water-Bupply. Spleen percentages. 

.Feb., Piiins, Adult Children. General 


I. & in. ( 41 ) 

1900. 

12 ft. 4 in. 

1899. 

Tank only 

Mules. 

52-3 

50-4 

Total. 

51-5 

III. 

(42) 

J6 ft. 3 in. 

4ft. 

do. 

381 

80-3 

59-2 

IV. 

(43) 

8 ft. 2 in. 

Oft. 3in. 

do. 

44-2 

70-8 

57-5 

V. 

(44) 

12 ft. tin. 

4 ft. 

do. 

.‘'.8-0 

oJ 2 

44-9 


WateR'Loooing anj> tjik Railw.w.— It liavt* already hotat pointed 
out in discussing the Ward variation.s of the splceii-i-ate tliat- there is nr* 
definite relationship between the amount of tnalaria and t.lie ground 
water-levels. Thus Maniktolla and (^hitpore-f’ossipore. are the most 
water-logged parts of the whole area, yet they Imvc tin* lowest sploen- 
rates on account of their filtered water-supply. The fa<5t that the bank 
of the Hooghly river is .slightly higher than the (tonntiy further to the 
east, so that the surface water flows away from the river, and eventually 
finds it.s way back through khala to the river or runs off to the south 
into the Great Ralt Water Lakes, might at fiist sight .seem to indicate 
that the ground water-level would b6 lower near the liver than it 
is further to the east. Measureineuts in the wells, however, do not 
bear this out, for there is very little difference in this respect in the 
water-level measured in wells ou either side of the railway, while the 
differences noted were rather more frequenlly in favour of tlie eastern 
portions than the contrary. The differences in tlie splecm-rate, then, of 
the eastern and western parts cannot ho explained on any theory of 
water-logging, while an examination of the whole area Ward by Ward 
shows no definite relationship between the splecn-x’iites :i,nd tlie luuglit 
of tlie ground water-level, as a study of Die Tables and Map will show. 

The Eastern Bengal Railway, which rnn.s from north to south 
through this area, and, together with the (irand 'riuuk Hoad, roughly 
divides it into western and eastern jiortions, has frequently been held 
responsible for the unhealthiness <if the country, for it lies across 
the line of surface drainage. As, however, the dvainage flows to 
the east if it were matciially cibstructed the western part should be 
the more unhealthy, instead of which precisely the opposite holds 
good. Moreover, in the few places in which wells were found on 
either side of the railway, although at. some distance from it, there 
was no constant or marked difference between either the level of the 
ground-water in the dry season, or the height to which it rose dunng 
the rains on either side of the road and railway. There is, then, no 
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evidence that the health of this tract has been influenced by the railway 
or the Grand Trunk Road, and the spleen variations cannot possibly be 
attributed to their action. 

Distribution op the Anopheles Mosquitos. 

It must now be taken as proved that malaria can be communicated 
to man by the bites of the Anopheles genus of mosquitos, which have 
previously bitten another case of malaria, and in whose body the 
plasmodium has undergone developemental changes. It still, however, 
remains to bo proved that this is the 'only or even the most common 
way in which the disease is obtained, and it is* worthy of note that 
Laveran, who was the first modern exponent of the mosquito theory, is 
still of the opinion that it will not explain all that is known of the 
etiology of the disease.. Still enough is known to make it highly advisable 
to consider the question of the possibility of destroying the particular 
breed of mosquito which plays a part in distributing malaria. This 
should not bo impossible in limited areas, at any rate, if Major Boss’s 
statement as to their breeding-grounds is correct, namely, that they 
mainly breed in small pools which are not inhabited by fish, and yet are 
not so small that they will diy up in a few days, and consequently that 
such suitable pools aro few and far between, tn order to test this 
statement I searched for the larvm in sevei-al Municipalities, but regret 
to say that I have not been able to confirm Boss’s statements. On the 
contrary, I found the Anopheles larvm in numerous tanks as well as in 
the small pools which Boss describes, and that too in spite of the former 
as well as some of the latter abounding in fish. This having been 
ascertained, a small portion of Maniktolla, measuring about one-sixteenth 
of a square mile, and containing some thirty tanks, was further examined. 
During the dry months of from February to May, which are the 
minimum fever months of the year, I found the Anopheles larvae in 
from one-third to two-thirds of these tanks, often in enormous numbers, 
one of them for example, having been estimated to have contained 
several million larvae on one day on which it was examined in May. In 
the earlier months especially they were also found in several small 
pools, but the numbers there were nothing as compared to those in the 
tanks, which are certainly the common breeding-ground of the Anophehs 
in the dry season at any rate. Three pools in a low-lying area aro of 
interest, for in one, some two yards square, and a second which was five 
yards in diameter, fairly numerous Anopheles larvae were found in spite 
of the presence of small fish in both, so that it is not surprising that they 
can also survive in tanks which are swarming with fish. Further, 1 failed 
to find any cases of fever near the infected tanks in the hot weath^. As 
J. II. 62 
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there must be several hundred tanks in the five square miles of Manik* 
tolla alone, the chances of being able to destroy these larva; appears to be 
very remote. Farther observations are being made on the seasonal 
distribution of these larvae and the amount of fever, but it may be 
mentioned that they nearly disappeared from the tanks after the first 
burst pf the rains, and remained absent during a break which followed, 
although fever now began to be prevalent, so that up to the present the 
number of the Anopheles has been in inverse proportion to the amount 
of fever. Possibly the tank forms are different from those of the rainy 
season in the small pools, but 1 have not yet been able to settle this 
point. The differences will bo only microscopical, so that this would 
not lessen the practical difficulties in lessoning malan’a in Bengal by 
destroying the mosquitos, the or\ly possible way of j)artinlly affecting 
which would appear to lie in the time-honourod method of extensive 
drainage in order to lessen the number of suitable breeding-grounds for 
the mosquitos. 

The great difficulty of dostroj’ing the Anopheles larva* in Bengal 
enhances the importance of the influence of a filtered watei’-supply in 
reducing so materially the amount of fovei*, which has been shown to 
be the case in portions of this tract of country, while the much greater 
liability of the driLkers of tank water to malaria suggests that the 
disea.su may commonly be obtained by drinking infected water, as has 
for centuries been considered to be the case. Such a mode of infection 
may be easily reconciled with the mos(|nito theory if we allow that 
these insects, in addition 4.0 directly inoculating the disease, may also 
take the parasite hack to water, perhaps by means of the black spores 
described by Ross, in which they may survive for a limited time only, 
so that the infection has frequently to be renewed by the mosquitos. 
This is a point which can only bo settled by investigation, wliich I hope 
shortly to be able to nudertake. 

Lastly, an examination of charts showing the monthly rainfall and 
fever-rate in this tract of country j-evealed the fact there is no constant 
relationship between either tlie amount or monthly distribution of the 
rainfall of diffei’ent years and t he amount of malarial fever. A more 
detailed examination, however, showed that there is a relationship between 
the daily distribution of the rain nod the fever; those years in which 
the rainfall is very irregularly distributed with frequent and prolonged 
breaks, being those in whicli malarial fevers are most prevalent. This 
point is also being more closely studied, in conjunction with the 
oblV^rvations on the variations in the distribution of the Anopheles. 
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OONCLDSIOMS. 

The general result of the inquiry has been to show that there is a 
marked difference between the health of the riverine and more inland 
portions of the ai’ea examined, the former being mucli more healthy 
tlian the latter. The comparatively healthy area extends from the river 
to the Grand Trunk Road, and in some pnrts to the Railway, a distance 
varying from one to two miles. No marked or constant differences in 
the ground water-level of the healthy and unhealthy parts has been 
found, which could possibly account for the differences in tbe spleen-rate 
noted, so that no theory of water-logging will explain them. 

The most stinking c.xception to the rule that the areas at a distance 
from the river bank have a high spleen-rate is that* of Mauiktolla, and 
the eastern portions of Chitpore-Gossipore between the Grand Trunk 
Road and the railway, both of which, together with the rest of the latter 
Municipality, have th6 lowest spleen-rates of all. Moreover they are 
also the most water-logged portions of the whole area, their ground 
water-levels both in the dry and in the rainy seasons being the highest 
met with, so that there must be some othei' factor to account for their 
marked immunity from malaria. This is certainly not the absence of 
the malarhi-bearing mosquito, for it was in the first-named place that 
they were found to be more wide-sijread during* the minimum fever 
season than has hitiierto been reported from any part of India. The 
only possible factor remaining is the water-su[)ply, and it is noteworthy 
that these two water-logged Municipalities are the only ones which have 
a full filtered watei'-su})ply from the same Source as Calcutta itself. 
That tliis good water-supply is the true explanation of their relative 
immunity from malaria is borne out by the very low spleen-rate of certain 
Wards of other Municipalities which have a partial filtered water-supply 
from various Mills, together with the low rates of the Wards of- 
Baranagar and South Dam Dam, which border on Chitpoi’e-Cossipore, 
from whose stand-pipes some of their inhabitants were obtaining filtered 
water, the details of which have already been given. Finally, the 
figures given in Table X. shows the spleen-rates among river water 
drinkers to be nearly double, and that of tank water driukers to be 
nearly treble that of filtered water drinkers, strongly corroborate the 
evidence as to the benefit to be derived from filtered water, and afiords 
a key to the whole distribution of the varrying spleen-rates, as can be 
seen from a study of the accompanying map. Thus, Chitpore-Gossipore 
West, which has the double advantage of a filtered water-supply and 
close proximity to the river, so that those who do not drink filtered 
water will for the most part take river water, has the lowest rate of 
all, namely, 7-4. The eastern part of the same Municipality, which 
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has tank instead of rirer water as an alternative to the filtered supply, 
on the other hand, has a spleen>ratc of 14'8, which is almost the same 
figure as that of Maniktolla, with a similar water-supply. Further, 
those Wards which are situated immediately on the river bank, but 
do not possess a filtered water-supply, and consequently get their supply 
mainly from the river, and to a less extent from tanks, have a rate 
intermediate between those with filtered water and the inland ones which 
are dependant entirely on tank water. In short, all the Ward valuations 
in the spleen-rate of the whole area can be explained on the ground of 
their varying water-supplies in a manner which no other explanation 
will approach in completeness, so that it is impossible to come to any 
other conclusion than that the above is the true explanation of the facts 
recorded. Whether the Anopheles mosquitos play a part by taking the 
malarial parasite back to the tanks from their human hosts or not must 
bo left to be determined by future experiments, but that a good water- 
supply is an impor tant prophylactic measure in the lessening the pre¬ 
valence of malaria must I think be admitted, and can be safely acted on. 


XVllI.—I. Further liesearches nn Mervnwus Nitrite and ifn Derivalires. 
II. On Mercurous Iodide and a ueiv Method of it.- 1* reparatioo.—liy 

• P. C. Ray, IhSc. 

fReceivod lOI-h July; Reud 1st Anj'ust, 190(.J.] 

CONTENTS. 

I. Further Researclios on Mercui-ous Nitrite and its Derivatives. 
(] ) Preparatioii of Mercurous Nitrite on a large scale. 

(2) Preparation of chemically pure Mercurous Nitrite, 

(3) Interaction of Mercurous Nitiute and Ethyl Iodide. 

(4) Interaction of Mercurous and Mercuric Nitrites with the 

Nitrites of Silver and Sodium respectively. 

II. Mercurous Iodide: a new Method of its Preparation. 

( 1 ) 

PRBPABATIOW OK MeRCUKODS NiTKITE ON A LARGE SCALE. 

As the investigations I am about to describe involve the use of 
eomparatively large quantities of mercurous nitrite at a time I shall 
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begin with describing a method of preparing the salt, which has been 
found to be more economical and far less troublesome than the usual 
method. 

A tall beaker is taken containing nitric acid (sp, gr. 1041) diluted in 
the proportion of 1: 4 with Avater; mercury is now poured in, care being 
taken not to fully cover the bottom but to leave an annular or horse¬ 
shoe-shaped space. The crystals which are formed on the convex sur¬ 
face of the mercury are coutinuall}' pushed aside into the empty space, 
by the evolution of gases during the initial stages of Ihe reaction. On 
standing overnight, however, a crust of the nitrite is formed on the 
surface of the metal, which acts as a protective layer, thereby hindering 
further action. 

All that is now necessary to do is to incline the beaker gently, when 
the deposit of tho salt slips off into the empty space as explained 
before, leaving a fresh siirface of mcrcuiy exposed. This may bo repeated 
4 or 5 times in the course of the day. Instead of inclining the beaker, 
the layer of crystals may be carefully scraped off the surface with a 
glass rod. The process may be allowed to go on for a week, resulting 
in the continuous growth and accumulation of the salt; the reaction 
may be started simultaneously in about half a dozen beakers arranged 
in a row, so as to secure a copious supply. t 

In the previous papers* it was recomfueuded that each time a layer 
of crystals is formed, the mother liquor together with the mercury 
should be decanted ott' into another beaker. This is a wasteful method, 
for as soon as tho supei’-incambent liquid is removed, torrents of red 
fumes appear on the surface of the mercury. These red fumes are 
caused by the combination of nitric oxide with the oxygon of the air. 
It is the nitric oxide that evidently gives rise to the formation of th 
nitrite, and its loss has to be guarded against. 

( 2 ) 

Preparation op chemically pdbe Mercurous Nitrite. 

The mercurous nitrite prepared as above will answer well enough 
for ordinary purposes. It generally contains, however, impurities, chiefly 
in two shapes. First, the crystalline mass encloses minute globules of 
mercury which cannot bo entirely detached. Secondly, as the salt has 
to be dried on the porous tile, a poi'tion of the heavy motlier liquor 
oonsisting of mercurous nitrate dries up along with it. When it is 
desirable to obtain the salt in a state of absolute purity, it is mixed with 
a sufficiently large quantity of water and heated to boiling point for some 

* For literature on the subjeot, see journal, Asiatic Society, 1^6, Ft, ii, p. 1, 
and Transactions, Ohem. Soc. for 1897, p. 388. 
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time. Treated in tliis way about 18 p.c. of the nitrite undergoes dis¬ 
sociation as already pointed out; thus: 

Hg2 {NO^h = Hg -I- Hg (N0,)2. 

While by far the larger proportion of it dissolves as such; the saturated 
solution while still hot is rapidly passed through a “ribbed filter paper, 
and the filtrate briskly stirred with a rod. In this Avay a fine, mealy, 
crystalline deposit is obtained, which is dried on a porous tile and 
preserved inside a dessicator. The prosoiice of oven a trace of atmos¬ 
pheric moisture brings about slow dect>inposition evolving niti'ous fumes. 
As a test case it may be mentioned that O’54g. of the pure salt was 
placed on the scale pan for three hour.s, and it lost 5 rags, during that 
time. 


(3) 


Interaction of Mercurous Nitrite and Ethyl Iodide. 

Preliminary. 

About four years ago while describing mercurous nitrite and its 
general properties, which were found to bear a remarkable analogy to 
those of silver nitrite, the author expressed a hope that this new com¬ 
pound would yield nitro ethane by interaction with ethyl iodide. 

Since then it has been qualitatively shown that the reaction gives 
simultaneously both nitro ethane and its isomer, ethyl nitrite.* The 
present investigation embodies a fuller and more systematic study of 
this reaction. 


Experimental. 

The general method first described by V. Meyer and O. Stuber has 
been in the main folio wed. f 1 shall thei’efore confine myself to such 
details only as have a direct bearing on the subject in hand. 

Exp. I. 120 g. of mercurous nitrite and 69 g. of ethyl iodide were 
digested together over a water bath in a round-bottorned flask to wliich 
was attached a tubulated funnel and a reflex condenser. The digestion 
was continued so long as ethyl nitrite was evolved. It is necessary to note 
here that as soon as ethyl iodide is poured on silver nitrite, an energetic 
action at once sets in, but when mercurous nitrite is added to the alkyl 
iodide there is scarcely any perceptible evolution of heat, and the re¬ 
action only begins after digestion has proceeded for some time. The open 

* Proc. Chem. Soo. 1896, p. 218. 

t Ber. Deat. Obeim. Ges., V, pp. 309, 614. 
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end of the condenser was connected with two tall cylinders (See Fig.) 



Fig. shewing the formation of Ethyl Nitrite and its absorption by 

Alcohol. 

containing a measured volume of alcohol for the absorption of ethyl 
nitrite. These cylinders were again kept immersed in ice-cooled water 
of an average temperature of 10^ 0., that of the Laboratory varying 
from 23® to 25® C. In this manner a concentrated solution of what is 
called in the Pharmacopoeia Spiritus JEtlieris Nitrosi, was obtained, the 
strength of which was determined by Allen’s method.* The yield of 
ethyl nitrite was found to be 5‘ 1 g. 

Exp. II. 94 g. of mercurous nitrite and 35 gms. of ethyl iodide 
were digested as above. The yield of ethyl nitrite was 3T g. 

Exp. III. In this ca.se 138g. of mercurous nitrite were digested 
with 54 g. of ethyl iodide, yielditjg 5‘2g. of ethyl nitrite. 

It will thus be seen that the yield of ethyl nitrite is only a fraction 
of what is demanded by theory. This is partly due to the reaction being 
completed only during subsequent digestion on the oil bath, but chiefly 
to the fact that when once a certain amount of mei’curous iodide has 
been superficially formed, a large proportion of the nitrite aggregates 
into hard lumps into which the ethyl iodide can only slowly and with 
difficulty penetrate. 

* Phamaceutical Journal, 8rd Series, Yol, XT, p. 678. 
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This is also the case with silver nitrite, though not in so marked a 
degree.* 

Exp. IV. This was a control experiment in which silver nitrite 
was digested with ethyl iodide; 90 g. of the silver salt were treated 
with 88 g. of the alkyl haloid. The yield of ethyl nitrite was 4 2 g. 

Nitro Ethane. 

After the evolution of ethyl nitrite had ceased, the contents of the 
flask were subjected to distillation, first over a water bath, and after¬ 
wards over an oil bath. The distillates were caught separately. 

It was invariably found that during distillation over an oil bath, the 
receiver was filled with nitrous fumes, .a part of which was ahsorbod by 
the distillate, imparting to it a bluish tinge. As there was not the 
slightest trace of yellow colour either in the flask or in the condenser 
itself, it was suspected that nitric oxide was evolved by ihe slow and 
gradual decomposition of a portion of moronrous nitrite, which combined 
with the oxygen of the air in the receiver. The suspicion was confirmed. 
The presence of the nitrous fumes is Idglily objectionable, as the crude 
nitro ethane so obstinately holds them in solution tliat they cannot be 
srot rid of during fractionation. Distillation in a slow” current of carbon 

® f 

dioxide was therefore rc-sortcd to for excluding air. In the control 
experiment with silver nitrite (See ante, Exp. IV.) nitrous fumes, though 
in a far lesser degree, were also noticed in the recoiver-f 

After the distillation was over, the compact mass of mercurous 
iodide and nitrite were removed from the flask, well powdered in a 
mortar, and once more trealed with the fraction below 100®, when a 
farther quantity of crude nitro ethuiie wa.s obtained. 

A fair idea of the yield of nitr«» otliane may ho had from the 
details of one among several oxporimorits. 190 g. of mercurous nitrite 
and 95 g. of ethyl iodide yielded a distillate of 7 g. between 100’-108*, 
of 3jg. between 108“-1J0°, and of 4g. between 1H®-1I4®. 

The fraction which came off between 113°‘5'-II4® (uncorrocted) was 
practically pure nitro ethane. It was treated with an alcoholic solution 
of caustic soda as recommended by Nef. (Annalen: 280, p. 267). The 

• “ Ea gelang nns unter keinen Umstandon daa gauTse Jodatajl in die Reaction 
zu verwiokeln, aonderu stets war daa boi dor Rectification zuerat iibergehende 
Prodnkt stark jodhultig. Wir haben hu£ jede weiao verancht, daa Jodathyl voll 
Btandig anazabeuten, doch immer vorgeblicli.” {Loc. cit., p. 402.) 

f The bohavionr of Hercnxona Nitrite in this respect also resemblea that of 
Silver Nitrite. Cf. Divers and Sohimidzu " Action of heat upon Silver Nitrite, air 
being ezcladed **~(TranB. Cbem. Soc. Jourti., 47, 634), where it is shown that nitric 
oxide is one of the prodoots of decomposition. 
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precipitate of podium nitro-ethaue was washed with absolpte alcohol. 
In this manner 2'5 g. of nitro-ethaue yielded 2*1 g. of the sodium 
compound. 

It responded to all the characteristic reactions: its aqueous solution 
turned blood-red with ferric chloride and green with copppr sulphate. 
A concentrated solution of it gave with corrosive sublimate solution a 
white, mealy, crystalline precipitate. The sodium salt which is ex¬ 
tremely hygroscopic exploded with a loud detonation when heated in a 
naiTow test tube. An estimation of sodium is given below. 

0‘2416g. gave 0*1795 g. of Nag S 04 . 

Calc, for Found. 

Na Og NOg 24-06 

Na 23, 60 * 

From the above investigations it would appear that by the action 
of mercurous nitrite on ethyl iodide about equal quantities of uitro 
ethane and its isomea* ethyl nitrite are foiuned. The yield is, however, 
somewhat poorer than with silver nitrite, owing to the formation of 
very compact, hard lumps of mercurous iodide, which interferes with 
the reaction beiug completed. 

(4) 

Interaction of Mercurous and Mercuric NiTRiTESb witu the Nitrites 

OF Silver anp Sodium. 


1 . 

JtfercMric Nitrite and Sodium Nitrite. 

To the neutral solution of mercurous and mercuric nitrites (the 
products of dissociation of mercurous nitrite; Journ. Chem. Soc. Trans. 
1897, p. 340) is added sodium chloride to remove mercurous mercury. 
The filtrate which now contains mercuric nitrite and a small quantity 
of sodium chloride if it was added in excess, as well as sodium nitrite^ 
is allowed to evaporate spontaneously. In course of time an orange, 
crystalline deposit is formed, and this is followed by the appearance of 
shining iodine-like dark scales; and last of all we obtain a yield of 
rhombohedral crystals of sodium nitrate. Sometimes the orange-red 
and black compounds are not obtained, but instead we get only sodium 
nitrate, sometimes again the three compounds are obtained in regular 
succession, though one kind may predominate over the others. 

During the last three years J have repeated the experiments several 
times, but 1 have not been able so to control them as to ensure the 
formation of one vaiiety only to the exclusion of the others. 

If there be no sodium chloride present in the mercuric solution, 
the red and black deposits are not formed, fpr, as lyill be seen below, 
«r. 11 . 63 
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they are oxychlorides of mercury and the presence of sodium chloride 
is a sine qud non for their formation, and the only yield is one of sodium 
nitrate. But this last compound has sometimes been observed as the 
sole product without the formation of the former, even in presence of 
an excess of sodium chloride. The reaction goes on very slowly, and it 
takes a month and upwards to complete it. 

Analysis and general properties of the red and iodine-like lustrous 
scales:— 

(1) 0 3505 g. gave 0 3485 HgS. 

(2) 0- 465 „ „ 0- 455 „ 

(3) 0-5086 „ „ 0-2034 AgCl. 

(4) 0-6166 „ „ 2l’l c.c. moist 0 at 31® C. and 752 mm. 

pressure. 



Theory for 

Theory for 

Found 


Hg Clg. 2 HgO 

HgCla. 2HgO. iHaO 

( - ^ \ 

i ii 


85-35 

84-27 

84-45 84*34 

Cl 

10-10 

997 

9-90 

0 

455 

4-50 

4-17 

H,0 


1-26 



100-00 • 

100 00 



The analyses recorded above are of distinct preparations, and they 
conform to the formula HgCl?,. 2 HgO. i H^O. 

These salts do not lose in weight when kept in a dessicator over 
strong sulphuric acid or placed in a steam chamber at 100" C. When 
heated in a bulb-tube a deposit of moisture is invariably noticed, and 
a sublimate of mercurous and mercuric chloride obtained, with a 
residue of orange-yellow oxide. Treated with caustic soda solution, 
the dark variety changes to orange-yellow. 

Millon, and more recently Thummel (Arohiv. Pharm.§ [3], 27, 
689-605) have exhaustively studied the oxychlorides of mercury, and 
have described several of them. These were obtained, however, by 
adding together solutions of mercuric chloride and hydrogen potassium 
carbonate under varying conditions. Volhard got shining dark crystals 
by the action of sodium acetate upon corrosive sublimate solution 
(Annalen: 256, p. 252) ; whilst Haack obtained a reddish-brown crys¬ 
talline deposit by treating mercuric chloride with phosphate of sodium 
(ibid. 262, 189), all of the formula HgCl^. 2 HgO. The red and black 
shining compounds, the subject of the present paper, agree in general 

§ The Original Ifemoir is not available here. I am quoting from Watt’s Diet, 
ef Ohem., New Ed. Bee also Aba, Ohem. Boo. Joum., Yol. LYI, 1050. 
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properties with those obtained by the above chemists; but the hydrated 
modifications I do not find mentioned anywhere. 

I. 

Mercurous Nitrite and Silver Nitrite. 

K. Coocentrated solutions of mercurous nitrite and silver nitrite. 

As both mercurous nitiite and silver nitrite are very sparingly 
soluble in cold water, the solutions used were always kept at about 
100® C. 

Method of experiment ;—To the hot or boiling solution of mercurous 
nitrite containing necessarily mercuric nitrite was added the solution of 
silver nitrite. No effervescence due to the evolution of gases was 
noticed, and the liquid which at once became cloudy on account of the 
separation of metallic mercury, was allowed to stand over night. Next 
day a perfectly clear solution was obtained, with a deposit of mercury 
and silver in successive layers at the bottom of the vessel,—the lower 
one of dirty grey mercury, and the upper one of an arborescent and 
filamentous growth of shining minute ciystals of silver. These metals 
were estimated in the usual way. The strength of the filtrate was 
determined by finding out the weights of the otis and ic mercury as well 
as that of silver in solution. Control analyses were Also simultaneously 
made to ascertain the original strengths of the mercury and silver 
nitrite solutions under exactly similar conditions of temperature. For 
details see Table of Analyses. 

In order to estimate the total amount of nitrogen and the trans¬ 
formation, if any, of the nitrite into nitrate, or any other compound of 
nitrogen, the following method of analysis as exemplified in JElxp. I was 
adopted. 

60 c.c, of mercurous and mercuric nitrite solution were boiled for 
a few minutes with an excess of caustic soda; 25 c.c. of silver nitrite 
solution were also similarly treated. The filtrates from the mercury 
and silver precipitates, containing nitrogen in the shape of nitrite of 
sodium, were now added together and made up to a given volume. 
After the interaction of mercurous and silver nitrite solution, an aliquot 
portion of it was boiled with the alkali, and the filtrate set aside as above. 
The nitrogen in both the cases was estimated by the Orum-Frankland 
process, as also by the JJrea method as worked out by Percy Franklaud. 
As a further check a few c.c.’s were in certain instances evaporated to 
dryness in a porcelain boat and the nitrogen determined by Dumas' 
method. It is remarkable that the sum total of nitrogen as found by 
all these different methods was exactly the same, proving that not only 
teas there no loss of nitrogen during ths reaction hut that it remained lU 
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a^ong in the shape of the nitrites of the respective metals^ in other wordSf 
there teas no change in the radical NOg. 

B. Dilute solutions of silver and mercurous nitrite, (vide Exp. 
6 and 6 in the Table of Results of Analyses). 

It is worthy of note that under such conditions of dilution no 
silver was precipitated. 

C. Mercnrous Nitrite and Sodium Nitrite. 

In this case also the total amount of nitrogen remained constant, 
and in the shape of nitrites, the only dilference being that the mer¬ 
curous nitrite was completely transformed into mercuric nitrite with 
precipitation of mercury. In Exp. 7 a 6% solution of sodium nitrite 
was used. Sodium nitrite was, however, found to have scarcely any 
action on very dilute solutions of mercurous nitrite. 

Discussion of Results. 

It is not easy to enter into the mechanism of the reaction of mer- 
curoas and silver nitrites, when it is remembered that there is no 
change in the radical JNOg. Mercurous nitrite, it is true, has already 
been shown to undergo partial dissociation according to the equation, 

'Hgg (NOg)g=Hg (NOg)g+Hg. 

when in solution ; but the reaction, we are at present studying, can 
scarcely be bi-ought under the same category. At the same time, it 
must be admitted that, if we were to regard for a nyiment a molecule of 
silver nitrite playing the role of a moleonle of mercurous nitrite, all 
the eqnations under A. could be established on a common basis. 

For instance in Exp. 1, 3 Hg NOg-l-Ag NOg may be regarded as 
equivalent to 4 Hg NOg, i.e., 2 Hgg (NOg)g which may be expected to 
dissociate as follows :— 

2 Hgg (N02)g=2 Hg (NOg)g+2 Hg [or Hg +Ag]. InExp.3, 7Hg 
NOg + 3 Ag NOj would similarly be equivalent to 10 Hg NOg i.e., 5 Hgg 
(NOg)g which would dissociate thus: 6 Hgg (N03)2=r> Hg (N03)i + 6 Hg 
[or 2 Hg + .3 Ag], with this difference, that in place of 2 Hg we 
get Hg + Ag, and in that of 5 Hg we got 2 Hg + 3Ag. In Exp. 5 and 
6 bracketted together under B., where dilute solutions of both th* 
nitrites were used, and where there was no precipitate of metallic 
silver, 4he nitrite of silver apparently seems to take no part. The 
same remarks would also apply to Exp. 7 and 8 (vide Table of 
Analyses), where sodium nitrite also appear to act catalytically, an 
expression conveniently used to cover ignorance. The true explanation 
-of the reaction has yet to be found out, and with this view, it is intended 
to take up another series of experiments under various degrees of 
dilution of the nitrites. 
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On Mercurous Iodide —A new Method of its Preparation* 

The yellow residae in the flask (see previous paper) consisting pre¬ 
sumably of a mixture of mercurous iodide and the unacted-upon 
mercurous nitrite was well powdered and introduced into a combustion 
tube, plugged with asbestos and heated in a tube-heater (Bohreu- 
Oefen,). The powder occupied nearly one-third the length of the tube. 
When the temperature roso to about 135°C, nitrous fumes began to be 
disengaged, and an oily liquid collected at the mouth of the tube. This 
liquid is nitro-ethane, a portion of which obstinately remains ab¬ 
sorbed in the hard mass of the mixture referred to above. 

On heating more than two hours from 155" to 163", for the most 
part stationary at the latter tomperature, a thin deposit of lustrous 
lemon-yellow scales was obtained. The yield however -was very poor. 
Next day the heat was raised to 192", and the temperature maintained 
nearly constant for three hours: a sublimate of a compact mass of 
yellow and orange-yellow crystals was the result. 

In another experiment the sublimation was carried on between 
190"-210° C. stationary for the most part at 210°, in this case orange- 
yellow crystals were obtained. In sevej*al experiments, however, 
conducted within the above range of temperatures, the sublimate 
which was deposited nearest the source of heat was of a dark brown 
tint; next to it was a deposit of orange-yellow and yellow tablets 
respectively ; and, last of all, near the mouth of the tube was a ring 
of scarlet crystals of mercnric iodide. Sometimes ir- so happened that 
by far the larger proportion of the sublimate was of scarlet mer¬ 
curic iodide; but whether this was duo to tiie decomposition or 
dissociation of mercurous iodide formed at first (Hg2T2 = Hgig + Hg) 
or not is not clear. More than a dozen experiments were carried on, 
and the experiences accruing therefrom are recorded above. 

General properties :—In Yvon’s* experiment in which Mercurous 
Iodide was prepared by the direct union of the elements, only the 
yellow and orange-yellow crystals are described. According to this 
chemist sublimation begins at 190“ C. My own experience confirms his 
in the main, though I have noticed that a small quantity of mercurous 
iodide almost always sublimes between 163" and 170" C. 

The dark brown variety when powdered and kept in contact with 
dilute nitric acid turns dirty yellow, and the orange-yellow under 
similar conditions orange-red, without undergoing change in the com¬ 
position ; but boiled for some time with the dilute acid, both these 
varieties are gradually transformed into mercuric iodide, and from the 


* Compt. Bend, 76, p, 1607. 
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hot mother liquor also bright scarlet spaugles of mercuric iodide 
crystallize out on cooling. 

Result of Analysis :—Estimation of iodine. The methods des¬ 
cribed in the standard works of Presenius, Crookes, &o., for the estima¬ 
tion of iodine in mercurous iodide appeared to be tedious and trouble¬ 
some in view of the numerous determinations involved. Reduction was 
effected with zinc and sulphuric acid under certain modifications. The 
compound is finely powdered and transferred to a flask. Pure granu¬ 
lated zinc and dilute sulphuric acid are then added together with a 
few pieces of scrap platinum, when evolution of hydrogen at once sets 
up ; the flask is kept actively rotated. After a few minutes the zinc 
becomes amalgamated and further action ceases. A drop of platinic 
chloride is now added, reduction proceeds, and a pink colour pervades 
the liquid, and the flask is shaken as before. When the reduction is 
complete the solution should bo perfectly clear and colourless, and there 
should not be any trace of a powdery black residue at the bottom of 
the flask. The iodine is estimated in the usual way, and the additional 
halogen introduced with the standard Pt.Cl^, drop, corresponding in the 
present instances to 0 005 AgCl, allowed for. Sometimes the zinc is 
treated beforehand with the dilute acid and a few drops of PtCl4, and 
the platinized zinc, washed free from chlorine, is added in successive 
instalments to bring about reduction, which is finished in 20 min. to 
half an hour. 

As control experiments, iodine in resublimed mercuric iodide was 
estimated according to the above method. Thus: 

(1) 0*2232 g. gave 02324 Ag 

(2) 0*0604 „ „ 0 0625 „ 

Calc, for Hgl2 Found 

I: 55*96 » I II 

56*27 66*00 

Result of analyses of fhe dark brown, orange-yoUow and yellow modi¬ 
fications of mercurous iodide. 


(1) 

0*4282 

g. gave 

0*3043 Agl whence I=38*40 

(2) 

0*2204 



0*1577 

99 

It 

„ = 38*67 

(3) 

0*2558 

n 

91 

01834 

99 

It 

,,=38*74 

(4) 

0-2038 

» 

99 

0*1446 

99 

ft 

,, = 38*34 

(5) 

0*0824 


99 

0*0587 

99 

jf 

,,=38*47 


Theory for Hgl requires I=38 84 ®/o» Mercury amounted to 
61*24 ®/o» ^^8-* demanded by theory being 61*16 ®/o' 
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Ifc will much facilitate operation if between 0'2 to 0‘15 g. be taken 
for purposes of analyses. In the case of the dark brown varfety of 
the haloid it is advisable to examine it carefully with a magnifying 
glass as inside its thick crust minute globules of mercuiy are often 
found enclosed. 

From the foregoing inquiry it is evident that when the residue in 
the flask after the interaction of mercurous nitrite and ethyl iodide is 
heated in a tube between 190‘’-210’, mercurous iodide sublimes off. 
The compact mass of crystalline tablets thus obtained varies in all 
gradations of tint from lemon-yellow and orange-yellow to orange- 
brown and even dark brown. 

Chemical Laboratory, Presidency College. 


XIX.— Description of a new Himalayan genus of Oiohanchaccm.— 
By J. S. Gamble, M.A., F.R.S., and D. Pjiain. 

[Beceived 7th August; Bead 5th October, lOOO.] 

GLEADOVIA Gamble & Pruin. 

Calyx tubulosns, parnm inflatus limbo mqualiter 5-lobo. Corollse 
tubus parum inenrvus, labium posticum incurvo-erectum concavura mi- 
nopere emarginatum, anticum brevius subereotum lobia 3 subaxiaalibns 
•rectis. Stamina iuclnsa fllamentis apice in connoctivum conicum dila- 
tatis, antherarnra loculi sequales adnati basi divergentes et mucronato- 
aristati. Ovarii placentte 4, per paria approximate, medioquo con- 
flueuies; stigma dilatatum late sequaliter 2-lobum.— Herha parasitica 
carnosa rhizoraate incrassato, squamis ovatis suffulta. Flores' densius 
paniculati, pedioellati, 2-bracteolati. Color pallido purpurea.—Species 
singula, Himalaica. 

The interesting plant for which wo propose the above geneiic des¬ 
cription was discovered in Jaunsar in 1898 by the officers of the 
Imperial Forest School, Pehra Dun; we dedicate it to Mr. F. G leadow, 
who was the first actually to find it. 

Our plant has all the facies of a Christisonia, but cannot be referred 
to that genus because both anther-cells are perfect, because the corolla 
is very markedly 2-labiate in place of being suh-equally 5-lobed, and 
because the two stigmatic lobes are equally large. 

The nearest ally of our plant seems to be the American genus 
OonophoUs Wallr., with which it agrees as regards corolla and, except 
that they are not exserted, as regards stamens, but from which it differs 
in having an equally 5-lobed calyx and a 2-lobed stigma. From 
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Bosc.hniackia C. A. Mey., it differs somewhat as regards corolla and 
very greatly as reg^ards stamens. From Xylanche Beck, (BoschniacJcia 
himalaica H. f. A T.) it further differs in having 2 carpels, not 3. 
From all the genera men tinned it ditfei's markedly as regards inflores¬ 
cence, which in those is spicate, in our plant paniculate. 

Gf.RADOViA KiTBoauM Gamble ^ Brain. —A fleshy herb about 6 in. 
high of which only about one half epigaeal; roof-stock very thick 
especially where attached to the host; sciZe# ovate, the lower rounded, 
the upper acnto sometimes 2-fid. Flowers paniculate ; bract solitary, 
'7 in. long, sheathing, rounded, pedicel stout •H.'S in. long, bracteole.s2, ’7—1 
in long, spatliulate, aente, concave. Calyx light-red, tubular, somewhat 
inflated, regularly 5-lobed, 1—1'2 in. long, lobes pale. Corolla red 
with darker veins, tube as long ns calyx, slightly ‘curved, distinctly 
two-hpped; upper lip of 2 coniiato lobes, rounded, slightly dentate, 
lower of 3 naiTow, spatliulate, subequal, acutely dentate lobes. Stamens 
4, geniculate at point of insertion, anthers elongate, spurred, connec¬ 
tive produced in a 2-fid cone, hairy above. Ovary 1-celIed, ovate- 
03’lindiic; style long, incurved at apex; stigma of 2 broad semi-orbicu- 
lar lobes depresseil in the centre ; placontse 2 pairs, free below and 
above, conflu«-nt in the middle, diffu.se ; ovules very many. Seeds very 
many, minute. 

N. W. H 1 MAI.AYA : —^Bodyar Jaunsai*. 8-9,000 ft. ; on the northenai 
slopes in very shady vroods of Fir and Deodar on roots of wild Rasp¬ 
berry {Ruhus niveus) ; very scarce, Gleadow ! Gamble ! Buthie / 
Duthie's Collectors ! 
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Abimra frafenta, 20.“, 234 
Abrun 'precatoriun, 199, 289, 244 
Acnein Intnictf 201, 227, 239, 241, 247 
„ „ var. cre>tui, 2tll, 239, 248 

„ pcnnaUt, 202, 227, 232, 2.39, 241, 
248 

AcAXTliACKJi, 171, 200, 224, 225, 231. 

230, 265, 200 
Aennihuplnr, 294 
Aranlhopiicit^ip occipitahti, 159 

,, -plumhcitnrifuii, 114 

,, vtridoiiiLH, 159 

,, x'irid.iaiii un, 114 

AcnnthojTint, 297, 439 

,, clavimaiiun, 439 

„ Uibbchi, 439 
„ pla'nif<simu,s, 439 

Arcipiter niitus, 134 
,, ICO 

AreroH ncpnlcnAiK, 129 
ArhyranlhcH nspcra, 208, 205 

„ hidentatn, 208, 3G.j 

Armipopleura. 200 
ACR«iN^:, ISP. 221 
Arridoihcres 117, IW 

Acronychin laarifoUu, 190, 258 
.Icliwo/taro raninniji, 1('8 
Adiiia cnnlifolia, 204. 230 
Algialitis sp., 139 
JEgithahucyif firylhrorephaltis. 157 
ASgiihhm liphia, 109 
yEgle Mai'melo^, 197. 2,58 
AeromacJiun hidistinctun, 213, 273 
^thiopnar tilbicinctu$, ll7 
„ fUHCUS, 117 

„ 117 

Mihopyga dabryi, 124, 12.5 
„ gonldiw, 124, 164 

saturafa, 126, 104 
„ geheriie, 124 

ii^ano^nna eyrnuua, 206, 215 
AgLaia Roteburghiana, 197, 232 
Aij) galericulata, 148, 149 
Alaudn gulgula, 124 
AiiAudiojc, 124 
Albizaia, 227 

„ Lebbek, 202 , 227 , 282 


Alcbdintda:, 128 
Alcedo inpidrif 128, 105 
Atrippe itepalpnfiia, 107 
Alcumt* titridtux. IIJ 
Allomorphid, 2, 8. lU, 45 
* .. 8, 10, 12 
„ exignu, 10, 12 

„ var. luinor, 11 
„ Grifitthii, 45 

* ,. Wrayi. 10. 11 
Aiiophyltif, Cobhe, 197, 205 
Aheodaphne xetne.. nrpifolia, 208, 2.57, 259 
Alxodeiu zcylavira, 104, 224 
Amacrotfopix, 175, 177, 183 
Amarantace/e, 208, 205 
AMAriicsUN.«, l8t^ 220 
Ambiypodia, 189 

„ antta, 197, 241 
Anwmwn, 277 

„ rnirroxtephanum, 211, 239. 277 

Amorphopun, 293 
AinpliitrUe, 305 
Ampittia dioxropidex, 213, 273 
,, maw, 278 

Anacardiack-e. 198, 2.30, 231, 237 
Anacardium ocndentah, 198, 231 
Anagyrix, 175 
AnuA bcxchax, 149 

,, jyxrilorhyiiyChn, 141 
„ zonorhyitcha, 142 
Anatidas, 141, 147,149 
Anerineleixtus, 2, 15 

itnixophyllux, 18 
,, BcPCarianus, IS 

Curtisii, 15, 10, 17 

* foi-ibundnx, 15, 17 

* „ gfompratux, 18 

,, kirnutiis, 10 

* ,. macraiifktix, 15 

* „ Seortcchinii, 15, 10, l7 

* xuhlepidotnx, 15, 17 
Anoaa reticulata, 193, 257 

„ Hquamoxa, 198, 260, 257 
Anokaob-E, 193, 232,250,2.57, 2.58 
Anophelex, 457 
Anplecb’uvi, 3, 55, 56, 59 

* „ anomalutn, 06,. 58 
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Anpleetrutn cyanoenrpum, 57 
„ divaHeatum, 56, 58 

„ glaueum, 56, 57 

• „ iepidoto~aetosum, 60 

„ pallens, 65, 56, 57 

Anthocoma Jlavescena, 173 
Anthracoceroa albiroitris, 129 
AnthuB maculatiia, 124, 164 
„ pratensiH, 164 

„ rkhardi, 124 

,, rosaceus, 164 

„ rufuluB, 124, 164 

„ similiB, 164 

tdi-iolatuB, 124 
trii'-ialia, 164 
Apatura, 152, 224, 229 

„ cmniha, 210, 223, 224 

„ (Itnhana) annihri, 210, 223, 224 

ApJLTCRiPiK. 132 
Apiiida, 189 
Aphnimm, 190, 247 

,. abnonnia, 246 
„ frmcnnvs, 187, 240 
ictia, 246 

/ohito, 187, 190, 193, 197, 2(M), 
201, 202, 203, 206, 312, 243, 
246 

„ vulcanus, 192, 197, 243 
Afocynacc^, 205, 215, 216, 2l7 
Aporia, 153 * 

Appiaa, 189 

„ itll/tna, 200, 254 
„ hippo, 254 
„ hippoidea, 254 
„ libyihea, 189, 193, 194, 254 
„ neomho, 254 

„ htprohana, 189, 193, 254, 255, 256 
„ ivardii, 194, 231, 256 
„ zelmira, 254 
Apteuxia trinervia, 68 
Aquila bifnaciata, 132 
„ macnlata, 133 
Arachneehihra asiatiea, 123 
Arachnida, i:io 
Arachnotl^em, 110 

„ magna, 125 
ABAtiACEiC, 204, 259 
AratuB, 296 

Arborieola rufigularit, 137 
„ tickelli, 137 
Arehspoplax, 456, 456 

„ notopmn, 456 
ARDKIDiB, 141 
Ardeola baeehus, 141 
„ grayi, 141 

Ardiftia humUis, 205, 234, 239 
Areea Oateehu, 212,1220, 267,',268 
Argya gularis, 106 
Argyreia a€rieea,\20Q, 245 
, specioaa, 206, 245 
Arillaria, 175, 176,177,179, ISO 


Arillaria rohnata, 179, 180 
I Aristoloehia, 257 
j „ braeteata, 208,257 

I ,, indiea, 208,256, 257 

' Aribtolochiacras, 208, 266, 25? 

Aroideai;, 174 
! Arrhopala, 189, 241, 242 
I „ ahsetut, 244 

„ amantes, 191, 195, 201, 202, 
I 203,244 

j „ hazalus, 191, 195, 202, 244 

I „ canaraiea, 191, 193,244 

1 „ ccntauruB, 191, 196. 201, 202, 

203, 2U 

ArtaintiB fiiscus, 115 
Ahclkpiadacrx, 170 
ASCIiEFIADBAT, 206, 216 
' Aitelepiaa CuraBsarica, 206, 216 
Abiomida:, 131 
Asteraeanfha, 225 

„ longifolia, 225 

ASTHKNOaNATUinAi, 288 
AsTHKNOGNATtUNiE, 281, 288, 294, 334 
, Aathenognathus, 294 
' Aatherucanthti, 225 
; Aatronia, 3, 66 

„ Bmilacifulid, G7 

j „ „ vskr.lepidophylla,G7 

I ASTRONlGAi, 8 

I Astur badiuB, 133, 134 
I ,, poliopsxB, 134 
I Atulantia monophylla, lOG, 

• Atella alcippe, 194, 224 
„ pludanlha, 104, 324 
! Athene brama, i32 
. Atherura maerura, 90 
! At hymn, 152 

,, inara, 204, 209, 230 
„ mnhesa, 230 
I „ periuB, 209, 230 

„ ranga, 206, 230 
' „ selenophora, 204, 230 

Jtadamia exrlamationis, 202, 203, 264 
Bambuaa fip., 214 

„ aruncUnacea,213, 218, 219, 220, 
267, 269,271, 278, 274 
. Bambuaieola fytchii, 137 


Baoriif, 

270 


hada, 267 

1 » 

bevani, 213, 267, 276 


eanaraica, 276 

1 

tolaca, 213, 276 


conjuncta, 218, 273, 276, 276 

1 

guttatus, 187, 213, 267, 276 

Y» 

kumara, 214, 274 

• 1 

mathias, 218, 276, 277 

99 

oceia, 214, 272, 273 

99 

philippiwx, 214, 274 

J> 

philoiae, 187, 267 

99 

plebeia, 276,276 

»» 

sinenais, 278, 276 
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Baoria auhochraeea, 213,276 
„ (Chapra) mtahiaa, 218, 277 
„ „ ainenaia^ 273,276 

„ „ auhochraeea^ 213,276 

„ (Pamara) hevani, 213, 267, 276 
„ „ canaraica, 276 

,. „ colaca, 213,276 

„ ,, covjuncta, 213, 273, 276 

„ „ guttatua, 213, ^7 

„ „ kumara, 214, 274 

„ ,, philippina, 214, 274 

„ „ philotaa, 267 

„ „ plebeia, 275 

Baraeue hatnpaoni, 213, 271 
,, septentrionum, 271 
Barleria Prionitia, 207, 225 
„ ap., 207, 225 
Bathyplam, 292 
Belcnoia mesentina, 194, 266 
Bhringa remifer, 113 
Bibaaia aena, 203, 259 . 

Bindahara augriva, 197, 250 
BiXfNEiB, 194, 224, 229 
Blaatua, 2, 12 

„ cochinchincnaia, 13 
„ Cogv iatixii, 13 
Blepharie aaperrima, 207, 265 
Blumea ai*., 205, 231 
Bombae tnalabaricum, 195, 229 
BORAGINR.f!, 206, 234 
Boachniackia, 489 

,, himalaica, 489 
Brachygrupaua, 292, 818 
Brachynotua, 296 
Bryophylliim calycinum, 202, 239 
BtJCISROTID.A, 129 
Buchanania latifolia, 198, 237 
Butaatur Uventer, 133 
Butea jrondoaa, 110, 199, 239, 241 
Byblia, 221 

„ goetzius, 222 

„ ilithyia, 210, 221 

Caeomantia merulinus, 130 
Cadaba indiea, 193, 252 
Cieaalpinia mimosoidea, 200, 227, 231 
Cairina moachata, 148, 149 

„ „ X Anoji boachaa, 148 

Cajanm tndicua, 199, 241 
Oalanma paeudo-tenuia, 212, 220, 267, 
268, 272 

„ rotang, 267 

Galinaga, ISO, 161, 162, 163, 154,156 
„ brahma, 154 

„ buddha, 163, 164 

„ cercyon, 168, ,164 

„ damdia, 161, 163, 154 

„ lhatao, 154 

„ audaaaana, 154 

CAKIKAOINiB, 150 
CAi;.i:.iNAOiNiB, 161 
Oedliope pectormHa, 161 


Calophaaia hurmannicua, 144 
Calotropia gigant&a, 206, 216 
Calyeiame peraeua, 213, 218 
„ aubdita, 218 

„ vroala, 213, 218 

Camxna, 245 

Camatopais, 293, 318, 328,334 
„ ruhida, 329 
Camena, 245, 247 
„ argentea, 245 

,, eippua, TAS 

„ deva, 209, 245 

Campophaga melonoachieta, 113, 160 
Camptandrium, 292 
Camptoplax, 282 
Cancer, 357 

„ carnifee, 445 

„ ceratophthalmiis, 346 
crenatua, 300 
„ cursor, 346 

„ depreaaua, 437 

,, faacieularis, 420 
„ grapaiis, 892 

,, hydromua, 445 

,, litteratua, 401 

- „ longimanu^t 303 
„ ntarmus, 357 

,, meaaor, 397 

„ minor, 857 

,, ptanipea, 439 

,, plumaaimns, 430 
„ 'iMtidrafns, 413 

„ aquamoaua, 437 

,, atrigoaua, 893 

,, lef’raijonoii, 337 

„ tetragonua, 420 

„ rocana tniuor, 353 
voeiferana, 367 

{ CurfoHQfm) longimun us, 303 
„ (Eucrate) crenaius, 30U 
Cahitonio^®, 127 

CAPPAKiDKAi, 193, 250, 252, 253, 254, 256 
Capparis, 250 

„ divaricata, 194, 256 

„ Heyneana, 194, 250. 258, 256 

„ horrida, 194, 250, 263, 234,256 

,, Moonii, 194, 253 

„ aepiaria, 194, 230, 252,253,266 

„ tenera, L94,.260 

Capbimulgidas, 130* 

’Capnmulgua aaiatieua, 130 

„ indietta, 130, 163 
CaprotM ranaonnetii, 195, 265 
Cabcinoflacid£, 279,280, 286 
Cabcixoplacinas, 279, 286 
CABCtNOPLACINI, 286 
Careinoplae, 282, 202, 298, 301, 302, S04, 
805, 308, 811 
„ integrOy 302, 314 

„ longimanua, 302, 303, 304 

„ longipea, 302, 308 < 
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Careinoplax itetotsa, 302, 31a 
Cardioaoma, 297, 441, 442, 444, 446, 449 
„ carnifer, 445, 447 

,, htrtipes, 4i^, A47 

Cardi^oma, 444 

„ annutum, 447 

,, rarnifex, 445 

„ Ouanhumi, 447 

„ ,. vnr. carnifex, 446 

„ hirtipen, 447 

„ ohexum, 446 

Un tilei, 446 
Carduelits mnwepa, 163 
Cardiium sp., 216, 277 
Careya arborert, 203, 230, 247 
Carpodacns erythrinua, 122, 163 
Caryota ureng, 212, 220, 267, 268 
Oasarca rutila^ 148, 149 
Ca»sia Fiatula, 200, 251 
,, glauca, 201, 252 
„ vccidcntaUs, 200, 250, 252 
„ pumila, 201, 252 
,, ftiamea, 201, 251 
„ sumatranii, 251 
„ Tora, 200, 252 

Caelalius niiunda, 190, 191, 197, 202, 
2011, 240 

,, dccidia, 197, 241 

ethion, 197, 240 
„ rwiniDri, 197; 240 

Cataposcihna, 190, 247 

Uojnng, 191', 192, 202. 203, 
247 

„ mujor, 247 

Catochrysopg. 240 

„ sAaO-o. 19S. 199. 240 
CatoMetdI’A, 279, 280, 281, 282 
Catomktopks, 281 
Catojthatia, 251' 

„ albina. 254 
Catopsilia, 232, 234 

„ r.atilLu, 251, 262 

n oca/e, 200, 201, 251, 262 
,, puranlhe, 2U0, 250 
Oalopfnis, 292, 298, 304, 305, 306. 307 
,, nitidus, 305, 307 
Catrcim Wallichi, 167 
Gehenorrhinux amharectsa, 207, 266 
„ fiisca, ‘207. 266 

leucoccra, 207. 266 
,, spilothyrttn, 266 

Oblastkink.*, 197, 250 
Celtis tetrandra, 210, 2J1, 232 
Cemas goral, 90 
Centropus sitiensis, 131 
Cerasophila, 103, 110 

„ . thompsonif “iOS, no 

Ceratoplag, 281, 293, Sl7, 819, 820, 821 
,, 320 

,, cAliatus, 820 

* „ hieptda, 820, 821 


• Cei'opegia kaehinensis, 170 

„ pitbeifcem, 171 

„ Thwaiteaii, 171 

Ccrthia, 107 
i „ discolor, 114 

j „ himalayann, 159 

I „ nepalensis, 159 

CBRTHflDAi, 114 
Cerijle Iwgnbris, 128, 105 
„ varia, 128 
Cethosia mahratta, 204, 224 
Chienolobittm, 176, 176, 177, 184 
,, decemjttgum, 184 

„ sfiptemjugnm, 184 

Cihienogtoitia, 294 
Chalcophaps indieu, 136 
Chapra niathiag, 213, 277 
„ promiuens, 273, 276 
,, promnvnn, 273, 276 
,, ginemiK, 273, 276 
,, subncliraccfi, 213, 276 
Chaptia iienea, 113 
0HABADRIIDA5, 139 
Charadriug fulvus, 139 
Charaxcs nthamas, 195, 200, 202, 231 
„ fa6iu.s, 200, 201, 232 
„ iuina, 193, 197, 232 
,. achrciber, 231 
i-chrcibcri, 231 
„ wtirdii, 198, 200, 231 
Chasmaijnathva, 296 

• Chnsmorarcinopg, 2Sl, 294, 332, 334 

• „ gelasimoides, 334 

ChasmoearctHvg, 293 
Chaulelasmiis airepcrva, 142 
Chelidorhynv hypornnihum, 119, 160 
Chenahtpex :vgyptiunig, 149 

' Clterttra, 247 

jtijm. 201, 208, 246 
. Chibia hotlenlotta, 113 
I Ghilades, 234 
' „ laiue, 196, 236 

1 Chiniarrhornia leucocephalus, 120, 161 
I Chliaria othona, 21^, 2-i6 
Chi.ouanthacbaj, 173 
[ * Chloranthus kachinenaia, 173 
1 „ nerfogua, 173 

„ opcivalis, 173 
ChloropstH aurifroaa, 109 

„ hurdwickn, 109, 110, 125, 158 
Christisonia, 488 
Chryscolaptes gutticristatm, 165 
ClCONIIBjK, 141 
Cinelus asiaticua, 162 

„ pallasi, 121 [259 

Cinnamomum zeylanieum, 208, 247, 267, 
Circm lerttginoHUS, 134 ^ 

„ mel^nolcuctis, 184 
„ spilonotm, 134 
Cirrhochroa thais, 194, ^29 - 
Cissa ehinensis, lOi 
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Citrus deeumana, 196, 258 
„ medica, 196, 233, 256 
Cittocincla maerura, 120 
Cleistostoniu, 872 

„ dilata, 372 

„ pusilla, 372 

Clsrodendron infortunalum, 208, 245 
Glistocvcloma, 296, 390, 428 

„ bulansiK, 429, 430 

,, merguiense, 429 

„ merguiensis, 429 

Clistostoma, 281, 294, 343, 372, 374 

* „ dotillij'orme, 373 

OocciUiK, 188, 234 
Vnccystes jacobinus, 166 

Cocos nucifera, 212, 220, 267, 268 
Ciclochirus, 296. 402 
Cotadenia dan, 208, 26o 

„ indrani, 195, 201, 210, 265 

„ tissa, 265 

Columhn inlennedia, 166, 

„ leuconutn, 156, 166, 107 

„ mpcstris, 166 

COLUMBIU.K, 135 

CouBRiSTACKX, 160, 202, 237, 240, 244, 
245, 247, 218, 250, 259, 264, 266, 207 
donihrctum, 169 

„ dastjstachyuni, 109 

,, cjrienstnn, 2* 3, 237, 250, 264 

, „ fen ugineum, 169 

* , l.acinucasc, 160 

firalifofitnn, 203. 267 
CoMrusii.>t:, 205, 215, 231,277 
(^ONCOMiRR.S 176 
CoNNAKACK.*., 198, 231, 247 
Connnrus Rilehici, 198, 247 
Conopholis, 488 
CoNVOLVi:i,ACISA5, 206, 215 
Copsychvs saularis, 120, 161 
CollACIADA!, 127 
Coracins ujUnis, 127 
CoRVIBiE, 104 
Curvus corax, l.’i7 
„ iusolens, 104 
„ maciorhynchns, 104. 157 
,, splendent!, 157 
Carythocichhi brcvicaadata, 107 
Gotile sinensis, 123 
Coturnix coroinandclica, 137 
OaASSDi,Acic.E, 202, 239 
Crastia core, 205, 206, 210, 2LI, 216, 217 
Graticva religiosa, 193, 250, 253,264 
Oratkropodiu.*, 105 
Cremastogasler, 190, 191, 102, 243 
Creon, 247 . 

„ cleohis, 209, 245 
CrocopUB phamicopterus, 135 
CroBsofonoitts, 297 
Croton sp., 210, 247 
Cryptoeoiloma, 292 
Cryptoeoryne ciliata, 174 


*Cryptocoryne Cruddasiana, 174 
„ spiralis, 174 

Cryptolepis Buchanani, 206, 216 
Cryptolopha aanthoschista, 160 
Cryptophragmium latifoUum, 171 
* „ Listeri, 171 

Crypiophrys, 293 
CucutlDJE, 130 
Cuculus canorus, 130, 166 
„ micropterus, 166 
,, poliocephnlns, 166 
„ saturatus, 166 
CUCDRBITACBJB, 204, 230 
Culieicapa ceylonensis, 118, 160 
Cupha erymanthis maja, 224 
plaeida, 194. 224 
CupUha purreea, 202, 203, 266 
Curcuma, 277 

,, Amada,'211, 277 

„ aromatica, 277 

Curetis hulis, 198, 244 

thetis, 191, 199, 200, 201, 244 
Curlonotus, 292, 301 

„ longimanus, 303 
Cuiia nepalensis, 109 
Cyaniris, 236 

,, limbatus, 235 

,, puapa, 101, 199. 20l, 235 

Cynnops asiafica, )27, 165 
,, ramsayi^ 127 

Cyalliula prostrata, 208, 265 
Oyclograpsacba, 288, 289 
Cycloijrapsus, 297 
Cyclombtopa, 282 
Cylista scariosa, 199, 233, 239, 240 
Cyniaria acuminata, 173 
CymopoLia, 280, 281, 297, 450 
„ JuJeesii, 451 

„ serripes, 464 

„ Whitei, 458 

CYHOPOLIUiE, 290 
Cynititi lepidea, 203, 230 
Cynthia saloma, 204, 224 
Cyornis, 103 

,, astigma, 117 
„ brei'trosfri*. 118 

„ magnirostris, 118 

,, meianoleucus, 117 

„ oa^tisi, 118 
,, rubeculoides, 118 

„ S'tpphtra, 117 

„ superciliaris, 160 

CypseliDjE, 129 
Oypselus affinis, 160, 165 
„ leuconyx, 165 

„ melba, 156, 160, 166 

Cyrestis thyodamas, 210, 211, 231 
Oyrtograpsus, 296 
Deedalacanthus roseus, 207, 266 
DajUa a^uta, 142, 149 
Balbergia confsri^/lora, 199,^228 
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Dalbergia lai^olia^ 199, 227, 229, 265 
„ rcic«mo«a, 199,227 

„ rubiginosa, 199, 266 

„ tamariv difolia, 199, 266 

„ lolMbiltVt, 199,227, 266 

Danain^, 161, 163, 155, 189. 215 
Danais, 151, 153 

„ aglea, 206, 216 
„ ehf’ysippus, 206, 216 
,, genutia, 216 
„ limniace, 154, 206, 216 
„ limnitrionis, 216 
„ plexippus, 206, 216 
„ bcptentrionis, 206, 216 
„ i,ita, 154 
„ tytia, 154 

(Limnais) rhrysippvB, 206, 216 
( Parantica) aglea, 206, 216 
(SaZatura) plexippus, 206, 216 
{Tirumala) limniace, 206, 216 
„ „ scpfcntWoM is, 206, 216 

Delckina theimodum, 257 
Delias eucharis, 209, 250 
Dendntcalamus .strictus, 214, 220, 267, 
270, 274 

Dendrocitta himalayensis, 104, 157 
Dendrocopua atratus, 126 
„ anriceps, 164 
,, himalayensis, 164 
Dendrorycna jaranica, HI 
Dendrotreron hodgsoni, 136,167 
Derris Heyneanu, 20(.>, 244, 261 
,, scandens 200, 260, 266 
„ uUginosa, 2C0, 263 
Deudorix epijarbas, 192, 198, 247 
Diadkma, 150 
Dic.i:iD,a;, 125, 126 
Dicneum chrysbrrhwum, 125 
crnentatum, 125 
lunipectus, 125 
„ olivaceum, 125 
Dichnceros bicornis, 129 
Dicrttbiua, 113 
Dicrurus ater, 113 

„ eineraceus, 113 
„ Inrtgicaudntus, 150 
JHoseorea pentaphylla, 212, 245, 247, 266 
Dioscobeacea, 212, 245, 247, 266 
Dioepyros Candolletina, 205, 230 
„ melanoxylon, 205, 230 
Dioxippe, 295, 371 
„ orientalis, 371 
Dipteba, 262 

DiPTEBOCABPBiE, 195,244, 247 
Discolobes, 176 
Diseophora indica, 214, 220 
„ Upida, 214, 220, 221 
Diseoplax, 297, 4^ 

„ longipee, 447 
Diseetmirus peradiseus, 113 
Dissochaeta, 2, 49, 55 
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Diesoehxta anceps, 58 

annulata, 50 
anomala, SO, 55 
astrotrieha, 53 
bancava, 54 
hracteata, 50, 52 
hrncteoaa, 62 
celebica, 60, 54 

„ viir. eontrajcta, S4 
divaricata, 58 
glauca, 57 
gracilis, 50, 53 
hirsuta, 50, 51 
intermedia, 50, 54, 56 
microrarpa, 64 
tionhfidia, 53 
paleinhanicu, 58 
paVida, 50, 52 
pepericnrpa, 58 
punctulnia, 50, 51 
Scartechinii, .50, 55 
spoliata, 57 
sitperba, 63 
Dissodactylus, 293 
Dissura episcopus, 141 
DolcschaUia, 231 

„ indica, 231 

„ palihetc, 207, 231 

Dophla Inudabilis, 205, 230 
Vorippe, 285, 461 
Dokippidas, 280 

Dotilla. 280, 281, 295, 342, 363, 364, 369, 
371 

* „ n^nis, 364, S65, 366 

* „ Blavfardi, 364, 366, 367 

„ brevitcrsis, 364, 367 

* ,. clevsyHrodactylus, 364, 367 

„ intermedia. 364. 365, 367 

,, mijctiroides, 364, 368 

tnilcata, 365 
„ Wiehmaani, 367 

DoTir.LAS, 373, 3H4 
DoTiNiB, 280, 290 
Doto, 295, 363 
„ myctiroides, 368 
Dregea volvbilis. 206, 216 
Dryonastes chinensis, 105 
,, sannio, 105 
Ducula griseieapilla, 136 
Dwxkheimia, 293 
Ebenacb.e, 205, 230 
Elamena, 281, 385, 386, 387 

* siudensis, 386 
truncata, 386 
v/nguiformis, 887 

„ ( Trigonoplax) unguiformis, 387 

Elamene, 295 

„ unguiformis, 387 
Elamenopsis, 295 
Elanus escruleus, 134 
Elatostema cuncatttm, 211, 229 
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Eleftaria Ctmlamomum, 212, 239 
Elymnias eaudata, 212, 220, 233 
Elymniin^;, 189, 220 
Embelia robtmta, 206, 234, 239 
Emhefiza aureola, 122 
„ fucata, 163 

„ pusilla, 122 

„ rutila, 123 

„ erracheyi, 103 

Epigrapeus, 289, 295, 297, 440, 442, 443 
,, polifus, 443 

Eranthemum inalabarienm, 207, 231 
„ Bp., 207, 266 

Ergolis, 222, 283 

„ ai'iadne, 210, 22L 
,, loprohann, 210, 221 

Eriocliir. 296 
En'ematmn, 147 

,, leucoeephala, 147 

,, rubida, 147 
Enjibropits amurenitis, 13o 
EiichirogropifUft, 296 
Eiirhryiiopt<, 240 

„ rneju-, 198, 199, 240 

„ paudava, 191, 200, 201, 240 

Eiicrate, 292, 298. 299, 301, 302, 3(*7, 
308, 309, 311, 313 
„ affiniif, 300 

„ creuata, 299, 300. 301 

,, „ var. ajUnia, 299,300 

„ „ dentata, 299,301 

,, crenatuH, 300 

„ xeiiienfata, 299, 301 

Eucratoplaw, 292 
Eucraiopxix, 292 
Btidynamis hovorata, 131 
Eugevin zeylanicn, 203, 247 
K»gompho»temma, 173 
Eugroima nagenxitim, 168 
Kulabrx iufermedia, 110 
Edlabkti !>.<«, 116 
Etdepix fithamttx, 232 

., ngi-ariux niadeuf, 232 
,, H'ardii, 231 

* Eiimarsdenia leiocarpa, 170 
Eunetta faleata, 149 
Euormoxin, 179 

EupuoBniACRJi':, 209, 221, 230, 241,247, 
Buplats, 294 [ 254, 265 

Euplifa cote, 205, 206, 210, 211. 216, 217 
,, roreta, 2U6, 217 

„ koUari, 210, 216 

„ {Craatia) core, 205, 206, 210, 

211, 216, 217 

„ {Narmada) e'oreta, 206, 217 

„ {i'ademma) kollari, 210, 216 

Euripua eottaimilia, 210, 222 
Euryplax, 292 

Euryalomus orient alia, 128, 165 

* Euatnilax Pottingeri, 174 
Euaonerila, 19, 21 


Euthalia garuda, 198, 209, 230 
,, lauddbilia, 205, 280 

„ iepidea, 203, 280 

„ lubentina, 209, 281 

„ ( Oynitia) Iepidea, 203, 280 

(Dophla) lauddbilia, 2^06, 230 
Everea argiadea, 199, 239 
Evodia Eowburghiana, 196, 258 
Eipychia capitellata, 69 
„ eyanea, 68 

„ „ var. latifolia, 69 

„ Jackiana, 68 

„ hiHfolta, 69 

„ medinilUformia, 69 

„ panieulata, 69 

Fdhia, 293 * 

t Falro jtiggcr, 134 

„ pereyrinator. 134 
,, aercrua, IS."), lO*! 

„ aubbuteo, 135, 166 
PaixonidjE, 132 
Ficua, 129, 135 

, heiigalensia, 210, 216, 231, 241 

„ glomerata, 211, 210, 231, 241 
„ indiea, 210, 231, 241 
„ religioaa, 211, 216 
Flacourtiu inontana, 194, 224 
Flcvrya interrupta, 211, 229 
Franeolintia chinensia, 137 
„ viilga/is, 168 
Franklinia graciiia, 159 
Freyvillea, 292 
FaiNuiLLioAS, 122 
Fuliea air a, 138 
GALLINiB, 149 
Gnllinago cmleaiia, 140 
,, gallivula, 140 

,, nemoricola, 139 
.. atenura, 140 

Gallinida chloropna, 138 
Gallita ferruginetia, 187 
Gangara thyraia, 212, 213, 267 
Uarruiia xanthochymua, 258 
Gart'ulax nlbigularia, 168 
„ belanyeri, 105 

., leiicolophua, 138 

„ moiiiliger, lOG 

„ pectoralia, 106 

Gnrrulua biapecularxa, 157 
„ lanceolatUH, 157 

„ leueotia, 104, 126 

Grcabcinacra, 289 
Gbcabcinidai, 289 
Gbcabciniens, 289 
Gecarctnucua, 279, 260, 289 
Gecareinua, 297 
Oecarcoidea, 297 
Qeeinua ehlorolophua, 164 
„ nigrigenia, 126 

„ eccipitalia, 126, 164 

„ squamatus, 164 
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Oecinus striolatm, 126 
Gelasimos, 357 

Oelasimus, 234, 336, 342, 350, 351, 352, 
364, 369. 372, 375, 441, 445 
acutnta, 353, 360, 362 
annulipes, 351, 352, 353, 355, 
366, 367 

eMoropMhahnus, 356 
eultrimanus, 859, 360 

„ var. Marionis, 359 
Duperrcyi, 358 

Dussumicri, 358, 361, 862, 363 
inverstis, 352. 363, 356 
„ \ar. sindeut^is, 356 
Inctea, 355 
/ncffiMs, 352, 355 
Itmgidigitum, 362 
Marionis, 353, 351, 359, 360 
„ var. nitidus, 353, 360 
minor, 357 • 
nitidus, 360 
perpleaus, 854, 3,')7 
poreellanus, 354 
pulchellus, 354 
Smithii, 336 
splendidus, 355, 359 
tetrugonum, 353, 357 
triangnluris, 352, 356 
Urvillei, 353, 362 
rocans 360 
Oen7ia;us, 146 

albieristatus, 167 
anderspni, 145, 146 
davisoni, 145 
horsfieldi, 145, 146 
lineatus, 137, 145, 146 
nycthemerus, 146 
turnen, 146 
williniiisi, 145, 146 
Gbocarcinid.h, 279, 280, 282, 283, 289, 
297,440 

Geocichla xoardi, 162 
Qeograpsus, 295, 389, 394 
„ crinipes, 396 
„ Grnyi, 395, 896 
„ rubidus, 395, 396 
Qeryon, 282 
Glareola lactea, 138 
„ orientalis, 188 
GLARBOMOiCi, 138 
Olavcidium cuculoides, 132 
„ radiatum, 166 

• Oleadovift, 488 

• „ ruborwn, 489 
Oloekidion laneeolarium, 209,230 

„ velutinum, 209, 230 

„ zeylanieum, 209, 230 

Olycoemia pentaphylla, 196, 234, 258, 259 
OlyptograpsuM, 296 
Olyptoplam, 292 
Onathoehaamua, 207 
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Gnathograpsus, 296, 402 

„ harbatus, 406 

Gomphandra, 169 

• „ serrata, 169 
Gompfiostemma, 173 

„ chinense, 173 

„ Ourtisii, 173 

,, Jlai'esecns, 173 

„ furfttracea, 17^ 

„ Heinsleyanum, 173 

inopin.atum, 172 
MastersH, 173 
melissifoliiim, 173 
ovatum, 173 
,, ppdnnnilnl iim, 173 

velutinum, 173 

* „ {Poniisiplutii) inopinntuvi 

^ 172 

Ouniocaphyra, 292, 307 
„ s|i., 307 

„ tninciitij’roiis, 307 

Goniopsis, 295, 391 

„ /faiupf's, 3!H 
„ picta, 392 
,, strigosn, 391 
Gonoplac-'KA, 279 

(tONOPLACKS (J »iVCKR<*r;)KS, 2S6 
„ ViuiLS, 290 

Gonoplacidjb, 280, 282, 283, 286, 292, 
297 

GnNOPLAClBNS, 286 
Gonoplacin.«, 2H6, 293, 31G 
Gonoplax, 279, 280, 28-2. 293, 316, 317 
„ (ingulahi, 517 
Graenlipica nign'rollis, 116 
Gi'aculus erewlta, 157 
GbaminbA!. 213. 218, 219. 220, 267, 269. 

270, 271, 273, 274, 276, 277 
Gbapsacba, 288 
GlUPSl, 281, 437 

OuAPSiDAi, 279, 280, 282, 283. 288, 289, 
290, 295, 3S9 

GRAFHfNiK, 288, 295, 389, 390 
Grapsndcs, 289, 440. 441, 413 
„ notatuR, 442 
Gkapsoidka, 280, 281 
Gkapsoidibns, 288 

Grapsua, 280, 295, 389, 390, 301. 394, 395 
,, affmiR, 413 

„ alho-lineatus, .394 

„ altifrons, 392 

„ hidens, 415 

„ crinipes, 396 

„ Gnimardi, 398 

„ granuloauR, 394 

,, grapsiis, 392, 394 

., Grayi, 395 

„ intermediuR, 416 

„ Utteratus, 401 

„ maculaiua, 892 

„ „ var. pharaonia, 392 
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Qrapnuf mennor, 397 
„ ornatua, 392 
,, pelagicua, 394 
„ Peroni, 394 
„ pharaonia, 393 

„ pictus, 393, 414 

„ „ var. ocellatua, 392 

„ „ „ l^ebbi, 393 

„ rubidus, 396 
„ strigoauSf 393 
„ Webhi, 392 

„ (Pachysoma) affmis, 413 
„ „ bidena, 415 

„ pictua, 414 

„ „ intermadius, 416 

Qraucalufi macii, 116 
Grcwia capitata. 169 

,, Microeoa, 195, 229, 265 

,, microsfemma, 168 

* ,, naffcvsium, 168 

„ oppoaitifolia, 168 • 

„ up., 195, 231 
,, umbellifera, 109 

* „ {Eugreivia) nagcnsium, 168 

Geuio^, 138 

Orus antigonc, 138 
„ ahaipti, 138 
Gualteria longifoHa, 193, 257 
Guatteria „ 193, 257 

Guttiferje, 258 
Gymnoaiachyum, 171 

„ latifolium, 171 

* „ Listen, 171 

* „ (Cryptophragmium) 

Liatcri, 171 

Oypnetus hnrbatus, 166 
Gyps htmalayensis, 166 
Halcmm pileata, 129 
,, smymensts, 128 
hidinstur indus, 133, 347 
Uiilienrcinus, 291, 295 
Jlnlpe aetigmaia, 269 

„ ceylonica, 187, 214, 209, 270 
,, honorei, 214, 270 
„ hyrtacus, 214, 270 
,, moorei, 187, 270 
Harpactea, 1.30, 278 

,, erythrocephalus, 130 
Haaora, 263 

„ oleaiis, 199. 259, 261, 262, 263, 
264 

,, badru, 200, 263 
„ bntleri, 200, 260, 261 
„ chabrona, 198, 262, 263 

„ chrornus, 261 ^ 

„ (Z'at'ato) alexia, 199, 259, 261, 
262,264 

„ „ butleri, 200, 260 

Hebomoia anatralia, 193,194, 251, 253 
„ glaueippe, 253 
Hedyehium coronarium, 211, 230, 277 


Helice, 297 

„ dentipea, 433 
Helicterea laora, 193, 229, 265 
Heliotropium atrigoaum, 206, 234 
Heloeciua, 294 
Hemichelidon aibwica, 160 
Hemieyclia venuata, 209, 254 
Ilemigrapsua, 296 
Hemilophua piUverulentua, 127 
Hemiplax, 295 
Hemipua picatua, 115 
Hemixus fiavala, 110 

„ rnacclellandi. 111 

i Henicurua immcuiulatua, 119 
,, maculatua, 160 
Uephthopelta, 293, 818, 327 
„ lugiihna, 327 
Heptapleurum venuloaum, 204, 269 
Herbivocula achionrzi, 114 
Hesperia alexia, 259 
„ cippua, 246 

„ galba, 195, 265 

„ longinua, 245 

„ [ Tajuria) longinua, 245 

Hebperiid/s, 152.189, 259 
Heatia, 155 

., kanarensia, 215 
„ lynceua, 215 
„ mnlabarica. 206, 216 
Ucatina, ISO • 

Heterograpsua, 296 
Heteroplax, 292, 298 

,, dentatua, 301 
Hetrropoda, 152 

Hexapooina, 280, 281, 286, 287, 293, 
317, 318, 329 

j Hexapns, 280, 282, 293, 329 
,, aexpes, 330 
Hexodon, 21 
Hieraetua pennatus, 133 
Hierococcyx sparverioidea, 130 
HlRUNDINIDiB, 123 
llirundo erythropygia, 123 
„ nepalenaia, 163 
„ smithii, 123, 163 
„ atriolata, 123 

Holarrhena antidyaentenca, 205, 216 
Holometopua, 297, 409 
Holothuriophilua, 293 
Hopea Wightiana, 195, 244, 247 
Hoplopterua ventralia, 139 
Moraga onyx, 247 
Moya viridijlwa, 216 
ICuhua nepalenaia, 132 
Huphina neriaaa, 194, 256 
„ phryne, 256 

„ remba, 194, 256 

Hyarofia adraatua, 212, 272 
Hydnocarpua, 224 

„ Wightiana, 194, 229 
Hydroehelidon hybrida, 140 
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Hydrophasianus chirurgiii^, 139 
Hygrophila spinosa, 207, :27o 
Hylaeocardnus, 2U7, 448 

„ Humei^ 419 

Hymanis, 221 

Symenicus, 281, 291, 295. 885, 3S7 

• „ tnachotdes, 387,388 

• „ Wood-MaBoni, 387,388 

Htutekoptieba, 262 
Hymenosoma, 280, 291, 295 
Hyi»K 080 Ml 0 .S, 280, 282, 283, 291, 205, 

385 

HTXEN080MINA, 20l 
Hypaeanthia apinoides, 163 
Hypoestes, 172 

„ aalicifolia, 172 
Hypoleucua, 143 

,, melanogenia, 143 
„ varius, 148 
EypolimnaSf 150, 224, 229 

„ 6oU«a, 195, 211, 229 
„ wieippus, 105, 230 
Hypophthalmua, 203, 325 
Hypopicus hyperyfhrtis, 12C. 16 t 
Bypothymia aztirea, 119 
Ilypsilograpsua, 407 
Uypaipetes, 103, 110 

„ concolor, 110 

„ leucocephalua, \\Q 

„ paaroidea, '' 59 

Hyaudra adira, 189, 214, 278 
lambria: aaUala, 213, 214, 267 
lantkia rufilata, 161 
J»1DI»£, 141 

Jchnofarpua fruteseens, 206. 216, 217 
Ideopais, 155 
Ilyoplax, 295 
iLYSlIDiE, 449 

Indigofera atropurpurea, 189, 214, 278 
lole vireacena, 112 
Iraota timoleon, 210, 211, 24) 
lama submaculataf 268 
lamene fergttaonii, 203, 250 
„ gomata, 204, 259 
liiiaa, 234, 253 

„ cingalensia, 253 

„ dharmsalae, 263 

,, frequena, 253 

„ marianTie, 19i, 253 * 

,, pirenaasa, 253 

„ pyrene, IW, 253 
Imora coecinen, 204, 247 
J*ulv.a flavicollia, 158 
Iyngipicv>s eanicapillua, 12(3 
» pyg7nieu$, 165 

lynx torqvilla, 127 
Jamidea, 236 

„ hoehua, 191, 199, 201, 239 
Jaaminwn diapernvum, 170 

• „ exeellena, 169 

„ 170 


Junonia, 162, 224 
Hspmferia pandurata, 211, 239, 277 
Kalliyna horajieldii, 207, 231 
Ketupa jahanensia, ISl 
Kdteaaia acttminatu, 70 
„ cupnlaria, 70 
„ echintita, 70 
„ pubeaccna, 70 
„ aitnp/ex, 70 
! Kydia calycina, 195, 229 
i LAUIATiE, 172 

Lageratvismid lanceolate, 203, 244. 245, 
247 

,, tnicroea7-pa, 244 

* Lambdopliallua, 281, 282, 293, 318, 329 

• „ i-exjica, 330 

Lainpidea celeno, 191, 190, 201, 239 

,. 211, 212, 239 

Laniid.^!;, 115 
Lanins eollutroidea, 115 
„ erythronoiua, 16(' 

„ nigricppa, 115, 100 
LARn>i£, 140 

Larus brunneicephalua, 140 
LAUBiNKAiE, 208, 247, 257, 259 
Luyia, 175, 177, 180, 182, 183, 184 
Lequminosa:, l75, 180, 198, 214, 227. 
228, 229, 231, 232, 234, 235. 
236, 237, 239, 240, 241, 244, 245, 
246, 247, 248, 250, 251, 252, 
259, 200, 261, 262, 203, 205, 200. 
278 

Leiolophua, 439 

,, p^aniaaimua, 439 
LBMONI1D.X, 152, 232 
Leptograpaw, 205 
Leptoptilua duhius, 141 
Leptpsia xiphia, 189, 193, 194, 250 
Lethe drypetis, 214, 218 
., e.urop(t, 213, 218 
„ neelyherriensia, 218 
„ todara, 218 

TAbyatea, 281, 202, 298, 304, 306, 307 

• „ Alphonti, 305, 306 

* „ Mdwttrdai, 305, 306 

„ iiitidua, 307 

LiBYTI].^,IN;E, 189, 232 
Libythea rama, 210, 232 
LIL1ACE.S, 174, 212, 247, 260 
Lima indiea, 340 
Limenitis procna, 204, 230 

„ (Moduza) procris, 204, 230 

Litnnaa chryaippua, 206, 216 
Limnacarcinus, 297, 448 
Limonidruinue indicus, 124 
Linociera malabarica, 205, 230 
Liolophua, 297, 390, 439 
„ planiaaimua, 439 

Lioptila, 108 

„ anneetem, 108 
„ eapiaPrata, 158 
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LiopHla eastanoptera, 108 

„ melanoleuca, 108, 110 
Lippia nodiflora, 207, 225 
Liriopea, 296 

Litoehira, 281, 292, 298, 302, 813, 314 

* „ angustifrons, 314, 315 

* „ Beaumoniii, 314, 315, 310 

„ integra, 314 

„ qttadrigpinoaa, 314, 316 

„ eetusa, 314, 315 

Litssca vchiferu, 208, 267, 259 
„ tomentiisn, 208, 259 
Lophophanes mcUmolophua, 158 
Loiihophorus refulgens, 167 
Lophoapizias trivirgatm. 134 
fjORANTlfACBJB, 209, 231, 240, 245, 246, 
247, 250 
Loranthus, 231 

„ elaaticua, 209, 246, 246 

„ lougiflorus, 209, 24fi, 246, 247, 

260 

„ scurrula, 209, 231, 245, 246 

,, tomcntosug, 209, 245, 246 

„ Walliehianua, 209, 246 

Loriculns tvrnalis, 131 
Loxura, 247 

„ atymnua, 212, 247 
Luehdorjia, 153 
Lycscnn puili, 234 
„ trochiluR, 234 

Lycipneaihes emolus, 191, 2(0, 201, 202, 
2f»3, 237, 238 
lyeipnina, 198, 200, 237 
LyCjENIH^, 152, 189, 190, 234, 247 
Lyrt-curnia cervinicepa, 130 
Lythrackjk, 203. 244, 245, 247, 260 
Maehlophus apiloiiotue, 105 
„ zanthogenya, 157 
Marrodiara, 177, 179 
M ACEOPHTHAIiUID.®, 290 
MACBOFHTHAT>UINiE, 284, 290, 294, 343, 
372 

Maerophthalmus, 282, 295, 343, 373, 374, 

375. 376, 390, 431 
„ aflinis, 38l 

„ hicarinatua, 376 

„ eurinimanua, 376 

,, eonveivua, 376, 378 

„ depreaaua, 374, 376, 380 

erato, 376, 381 
inermia, 379 
paeifieua, 376 
pectinipea, 876, 377,379, 
380, 381, 383 
aimplicipes, 376 
svZeatuB, 376,379 
tomentoBUB, 376, 882 
„ Verreauzi, 376, 377 

Maeropteryz coronata, 129 
Macropygia tusalia, 187 
Mocrotropis, 176 
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Maerotropia hancana, 184 
„ aumutrava, 183 
Maetra violacea. 340 
MaJOIDBA l{YMKN0SUMtT>.3:, 281, 291 
MuUtcoaoma, 294- 
Mnllotua phiUppinenaia, 210, 205 
MAT^TACBAi, 195, 228, 229 
Afangifera indica, 198, 230 
Maranta, 277 
Maradfiiia erincarpa, 170 

• „ Ipiocarpa, 170 

tinctoria, 170 

„ {Etnnaradenia) leiocarpo, 170 

Marumia, 2, 47 

(iflintB, 48 
,, ecMnaia, 48 
nemoraan, 47 
oligwntha, 49 
rebieulata, 47, 49 
rhodocarpu, 47, 48 

„ Tar auhglttbrafa, 49 

zeylaniea, mr. Buhglahrata, 49 
Matapa aria, 214, 267 
Medinilla, 3, 59 

alternifolia, 60 
Chirkei, 60, 63 
,, craasifolia, 62 

,, eraaainervia, 60, 04 

Hasaeltii, tK). 03 

« var. Grifli-thii, 62 
hefei-anthcra, 59, 61 
„ Tfir. lutifoliii, 61 

,, Hnrajialdii, 61 

,, jaraneiisia, 63 

,, macrocorpa, 64 

„ Maiagiiyi, 60, 63 
, mimtaiia, 65 

• „ perakenaia, CO, 04 

,, rosea, 63, 64 

• „ acandens, 59,60 

• „ Scortechinii, 60,63 

apecioaa, 59, 60 
„ veniista, 59, 61 

.MEOINaLEA:, 2 
Megalsema marahalloritm, 165 
„ virens, 127 

Megulurua puluatria, 114 
Megiabn nvtlaya, 234 
' Melanitia ampa, 319 

,, gokala, 214, 219 

„ iamene. 213, 219 

„ leda, 217 
,, varaha, 213, 219 
Melanochlora aultanea, 110 
Mafaatoma, 2, 4 

„ adpTBaavm, 7 

,, «#»«, 6 

anophatdum, 7 
., nrtieuUUvm, 6 

„ Bankaii, 6 

,, b7‘achyodon, 7 
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Melagtoma braeteaium, 61, 62 
„ eemuum, 57 

„ crinitum, 5 

„ decemjidum, 4 

„ „ Tax. mollis, 6 

„ divaricathm, 68 

„ erecta, 7 

„ emigna, 11 

„ eximium, 61 

„ loXlOtX, 64 

„ Gaudichaudianum, 5 

,, glauca, 54, 57 

„ graeile, 53 

„ hetcrostegium, 6 

„ Honibronianum, 7 

„ imhricatum, 4, 5, 8 

„ impuber, 11 

„ laurifolium, 62 

„ littoreum, 15 

„ longifolium, 7 

„ macrocarpum, 5 

„ malahathrica, 5 

„ malahathricum, 4, 5, 6, 7, 8, 

203, 230 

,, „ var. adpressa, 

7 

* ,, var- normalin, 

7.8 

* ,, ,, var. perakeif 

« 818, 4, 7 

„ „ var. polyan- 

iha, 7 

„ „ var. polyan- 

thum, 7 

„ mierophyllum, 7 

„ molle, 6 

,, napalense, 7 

„ nemorosum, 48 

„ normale, 7 

„ novsi-hollandiie, 6 

„ obovatum, var, oblongum, 6 

„ obvnluiwn, 6 

„ oliganthum, 7 

„ oxyphyllum, 14 

„ pallida, 53 

„ pedicellatv/m, 5 

,, pelagicwn, 7 

„ petiolare, 68 

„ polyanthum, 7, 68 

„ porphyreum, 6 

I, pulveriilenta, 65 

„ refiexa, 65 

„ rhodocarpum, 48 

„ roVu/ndifolin, 47 

„ Boyenii, 7 

„ Tubiotmda, 65 

„ Tubiginoswn, 64 

„ sanguineutn, 5, 8 

„ sechellarum, 6 

,, smilacifolia, 67 

,, speeiosum, 61 


Melast^ma tidorense, 7 
„ tondanense, 7 

„ vaeillans, var. pallens, 54 

„ velutinum, 6 

„ Walliehii, 7 

Melistouace^, 1, 203, 230 
MELASTOMEiE, 2 
MEi,iACR.ac, 197, 232 
JtfELlBSiroLlA, 173 
Melittopliagus nwinhoii, 128 
Melophus melanietei'us, 123, 163 
Mbmecti:.E£, 2, 3 
Me7necylon, 1, 2, 3, 71, 83 

„ acuminatwn, 73, 84, 85 

„ „ var. fiavescent, 

81,85 

„ amabile var. malacceneis, 87 

„ amplexicaule, 72, 77, 79, 80 

* ,, andamanicum, 73, 86 

„ australc, 84 

„ caloHcuron, 72, 76 

„ eampauulatum, 72, 80 

„ capiteUatutH, 81, 84 

„ celastrinum, 83 

* „ cinereum, 73, 82 

„ coeruletim, 72, 79, 80 

„ cordatuin, 79, 80 

„ costatuin, 72, 76, 78, 70 

„ „ var, ellipwidea, 76 

„ depressum, 79 

„ diuhotvmum, 71, 74, 76 

„ edulc, 73, SO 

„ „ var. a, 86 

„ „ „ ovata, 87 

„ „ „ typxca, 86 

„ elegans, 73, 75, 84 

„ „ var. dicholoma, 76 

„ „ „ minor, 84 

* ,, epipkijticwa, 71, 74 

* „ fruticoi>uni, 7l, 74 

„ garcinioidee, 73, 83, 86 

„ „ var. clongatnm, 80 

„ globifertim, 86 

„ grande, 78, 80, 83, 87 

„ ,* var. Hornfieldii, 83 

„ „ „ khmiana, 83 

„ „ „ merguica, 83 

„ „ „ putcKcen.*, 76, 83 

„ heteropleurum, 72, 78 

„ „ var. oltvaeea, 

78 

„ lffors/e2du, 83 

* „ HuUettii, 72,76 

„ tntermedtuffi, 73, 86 

* ,, Kwnetleri, 71,76 

* „ Kwrzii, 72 ,77 

„ laevigatum, 72, 82 

„ lampongum, 83 

„ laxijlorwm, 83, 87 

„ Ulacinum, 81 

„ lucidwm, 87 
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Memecylon lutescens, 80 

Maingayi, 72, 77 
maniilanum, 80 
merguica, 83 
microstomum, 72, 79 
minutijlormn, 72, 80, 81 
Myrilli, 82 
myrginoides, 72, 81 

„ var. lilacina, 81 

olevefolium, 73, 8U, 82, 83, 87 
oligomuron, 71, 73 
ovatum, 87 
pachyderma, 82 
paucifiormn, 73, 83 
praeinum, 87 
pubescens, 71, 74, 83 
pyrifoUutn, 86, 87 
gubdiehotomum, 74 
gubtrinervium, 77 

,, var. grandiflora, 

^77 

linctoriam, 86,* 87 
„ trinervc, 74 

.. utnbellaium, 84, 86, 87 

„ Vogfnaeriamim, 82 

Merganucr cantor, 149 
Mb&upiu^, 128 
Meropg x'iridis, 128 
Merui’i alhiemcla, 161 

„ atrigularnt, 120, 16L 
„ boulboul, 120, 161 
„ profomomehena, 120 
„ unicolor^ 161 
Mesia argenUturig, 110 
Metagrapgus, 297, 426 
ifcftipaulias, 297 
Metaplam, 297, 390, 430, 431 
„ crasitipes, 434 

crenulata, 431, 435 
crenulaiug, 436 
dentipea, 431, 433 
diHtincta, 431, 432, 433, 434 
distinctus, 432 
clegans, 432, 484 
indica, 431, 432, 433, 434, 435 
indicus, 432 

* ' , intermedia, 432, 435 

„ itCtei'medius, 435 
iSetageearma, 297, 390, 427, 428 
„ Bousseauxh, 4i2fJ 

Metopidius itidicua, 138 
Metopograpsus, 295, 389, 396, 399 
Eydouai, 398 
intermedius, 398 
latifrom, 399 
mactUatus, 398 
measor, 897 
Jiletoponia pmilla, 163 
Mierocichla scoulct'i, 161 
Microhieram catolmua, 135 
lliUTTBiDA, 282, 284, 291, 295, 383 
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Mictyris, 280, 281, 291, 295, 383, 884 
„ longicarpus, 884 
Milietia racemoaa, 198, 229, 262 
Milvua govinda, 133, 166 
„ melanotis, 133, 166 
Mirafra microptera, 124 
liimornia mbricapilluB, 107 
Modccca palmata, 204, 221, 224 
Moduza procrig, 204, 230 
Molpaates burmanicus, 111 
intermedius, 159 
leucogenys, 159 
nigripUeug, 111 
MoapHiN.s, 153 
Motaeilla alba, 163 

hodggoni, 163 
leucopsis, 123 
maderagpatensis, 163 
„ melanope, 163 
MOTACILLlUiB, 123 
ilunia atricapilla, 121 
iiurraya Kcenigii, 196, 258 
Mdscicapiij^, 117 
Mussicnda frondoga, 130 
Muatela Jlavigul a, 158 
Mycaleaig janoni t, 213, 218 
„ mandata, 213, 218 

,, muieug, 218 

„ peraeus, 213, 218 

aubdit(i, 213, 218 
viaala. 213, 218 
( Ctilyai!,me) pcreeus, 213, 2X8 
„ „ hubdiia, 213, 218 

,, ,, visala, 213, 218 

„ (Nisaanga) junonia, 213, 218 

„ (Orsotriiefia) mandata, 213, 218 

Mtctirinjb, 290 
SilYCTlRUlUEA, 291 
Myiophoneug eugenii, 107 

„ iemminckii, 107, 158 
MYUsiNEit:, 205, 234, 239 
MYRTACEiB, 1, 203, 230, 246, 247 
Myrtua oligoneuru, 74 
Nacaduha atraia, 187, 200, 205, 239 
dana, 239 
hennus, 239 
macrophthalma, 239 
noreia, 201, 202, 239 
pluvibeomicans, 187, 239 
Narmada coreta, 2u6, 217 
Nautilograpgua, 296 
Nectariniida, 124 
Neetograpsus, 442, 443 
,, politua, 443 
Neetopanope longipes, 303 
Nelsonia eampestria, 206, 225, 236 
NRMBOBIlNiB, 189 
Nemoi'hiedus bubalina, 90 
Ncopitltecopg zalmora, 191, 196, 234 
Nepheronia hippia, 194, 258 
„ pingasa, 19^ 253 


it 

a 


* If 
tt 

it 

ti 

ft 





504 


Indeaf. 


ft 

>1 


ft 

9t 


Keptis columella, 227 

hordonia, 200, 201, 202, 227 
jumhah, 195, 197, 198, 199, 200, 
210, 228, 229 

kallaura, 195, 199, ;.‘00, 210, 228 
leucothoe, 227 
maiuta, 227 
ophiann, 227 
varmonn, 202, 227 
virajn, 199, 292. 227 
,, (Bah%nda] hordonia.200, 201, 202, 
227 

Ncptunus, 305 
Nerittm odorum, 205, 216 
Nettopus auritue, 147 

„ coromandeliamis, 141, 147, 149 

Hiltxit'a grandis, 118 

„ macgrigorix, J.60 
„ sundara, 118 
Ninoe scutulata, 132 
Nissanga junonia, ill3, 218 
Notoerypta feislhamcli, 187, 211, 277 
„ restricta, 188, 277 
Kotonyi, 281, 293, 317, 318, 319 
„ nitidus, 287, 319 

* ,, vitreus, 319 

Nyehitona, 230 
Nycticorax griseus, 141 
Nyctiomis athei'toni, 128 
NYMPHAtiDiE, 15U, 151, J52, 154, 155, 215 
Ntmpbaun^, 150, 151, 162, 155, 189, 
221 

Nyroea afrieana, 149 
„ bseri, 149 
„ ferruginea, 142 
Ochlandra, 267 

„ stridula, 214, 219, 220, 267, 
270, 274 

Oehthocaris parvijtora, 13 
Oehthocharis, 2, 13 

boimeenitis, 13, 14 
huruensis, 14 
decutahens, 13, 15 
javanica, 13, 14 
paniculat-<i, 13 ^ 

Oeypoda,2Q4, 342, 343, 345, 351, 363, 
364, 369. 383, 441, 442, 445 
,, eeraiaphthnlma, 345, 347, 348 
eordimana, 346, 349 
macrocera, 345, 347, 349 
platytarsis, 345, 348, 349 
plicata, 413 
quadrat!!, 413 
rotundaia, 346, 348 
Oeypode lactea, 355 

{ Qelasinms) lactea, 356 
OCYPODBS, 281 

OCYPODIACBS GIiOBULAIEEB, 290 
„ Oedikaibbb, 290 
OCYPODIDAC. 279, 280, 281, 282, 283, 284, 
290, 291, 294, 842 


9) 

»> 

tt 

f» 

ft 

ft 


OcYPODID.® Mtctieimje, 291 
OOYPODIENS, 290 

OcTPODlNiK, 279, 290, 294, 342, 843 
Odontoptilum avgulata, 197, 265 
CEeophijlla smarngdirua, 190, 191, 192, 

245, 249 

(Edemia, 148 

,. nigra, 148, 149 
(Ediplax, 292 
Olacinea;, 169, 197, 241 
Olax seandens, 197, 241 
Olea dioica, 2()5, 230 
Oleacbai;, 169, 205, 2.30 
Ommatocarcinus, 280, 293 
Opisthopus, 294 
Oj)8, 247 

„ melastigma, 209, 246 
Obciiidra:, 211 , 246 
Oreicola ferrea, 119, 160 
Oreocincla dauma, 121 

„ mollissimn, 162 
Oreoeorys sylvanus, 104 
Oeiolidas, 116 
OrioLus kundoo, IGO 

„ melanoeephalus, 116 
,, tenuiroHtris, 116 
,. trailii, 116 

Ormosia, 175. 176, 177, 179, 182, 184, 
185, 186 

„ Balansic, 177, 178. 182, 186 

,, bancana, 184, 18a 

„ calavensis, 178, 180, 186 

„ coarctaia, 183, 184 

„ decemjuga, 177, 179, 184, 186 

duhin, 182 

cmnryinata, 177, 178, 180, 186 
jloribunda, 179 

glawM, 177, 178, 180, 181, 186 
gracilis, 177, 180, 186 
Henryi, 177, 178, 180, 186 
inopinata, 177, 178, 181, 182, 
186 

• „ var. dubia, 178, 181 

„ I) typiea, 181 

laxa, 177, 178, 182, 186 
macrodisca. 177, !79, 186 
microsperma, 177, 179,183,184, 
186 

)> „ var. Ridleyi, 170, 

183 

I, nitidn, 177,184 

„ pachycarpa, 177, 179, 184, 185 

186 

„ parvifolia, 177, 178, 184, 185, 

186 

• „ polita, 177,178, 184, 186 

„ robusta, 176, 177,179, 180, 186, 

186 

seaudens, 179, 182, 186 
semieastrata, 178, 180, 186 
septemjuga, 177, 179, 184, 186 
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Ormosia sumatrana, 177, 179, 163, 1B5 
186 

,, travancoriea, 177, 178, 180,186 
„ venoHa, 177, 179, 185, 186 

* „ yunnanensig, 177, 179, 183, 186, 

186 

„ {Arillaria} robusta, 180 
Ornithoptera, 257 
Orsotrisena vmnclata, 213, 218 
OrthograpsuH, 295, 394 
Oryza saliva, 213, 218, 219, 267, 273, 274, 
276, 277 

Osbeckia tetrandra, 57 
OSUKCKIBit;, 2 
Ostracotheres, 293 
Ostrwa, 338, 339 
Otanlhera, 2, 3, 

celebica, 3 
mcobarensis, 3, 4 
Olocotnpsa emeria. 111 

,, jlaviventris, 111 
Otogypg ca/vus, 132 

Duffcinia du/hcrgioides, 198, 240, 244, 250 
Oxyspora, 2, 8, 10 

* acutangula, 8 
cernua, 8 
Curtisii, 8 
pantcidata, 8 

* - stcllulata, 8, 9 
vagans, 8 

OZYBPOKE^, 2 

Oxy tenant hem monostigma, 214, 220, 267, 
269, 270, 271 
Paehyeentria, 8, 66 

„ iuberculata, 66 

Pachyglossa melanorantha, 126 
Pachygrupsns, 296, 389, 399 

s’thiopicus, 398 
mimitua, 399 
Paehysoma, 409 

„ ufftnis, 413 

„ hidcns, 415 

intermedins, 416 
414 

Pachybtomum, 296 
Pademma koUari, 210, 216 
Padraona dara, 214, 267 
„ gola, 213, 273 
Pal^omig Jinschi, 131 
„ schislieeps, 166 
1>alicid;b, 280, 282, 285, 290, 297, 450 
Palieus, 281, 297, 450, 451 

* „ investigatoHs, 451, 465 

Jukesii, 451, 453, 464 
serripes, 451, 454, 455 
Whiiei, 451, 453 

* „ Wood-Maaoni, 451, 453 

pAiMEiB, 212, 220, 267, 268, 272 
Pandion haliaetuB, 182 
PansionioA, 132 

Panoplaa, 292 
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rnpilio, 154 

abrisa, 196, 208, 259 
nga^emnon, 198, 267 
anttpathea ulcibiades, 198, 268 
ariatolochix, 208, 257, 259 
atalanta, 231 
buddha, 196, 259 

chrmnus, 260 
clytia, 208, 259 
demoleus, 196, 197, 258 
demolion liomedon, 196, 268 
disaimilis, 259 
doaon, 257 
eritkonius, 258 
eurypylus jason, 193, 257 
hector, 208, 257, 259 
helenus ^nksha, 196, 258 
gophon, 259 
nomtus, 193, 257 
octavia, 224 
pandiyana, 259 
„ panope, 269 

„ paris tamilana, 196, 268 
„ polymnestor, 196, 268 

„ polytea, 196, 258 

,, sarpedon ieredon, 208, 257 

„ telephus, 257 

Papilionidas, 160, 151, 152, 153, 250 
Papilioninjs, 150, 151, 153, 155, 189, 256 
Paraclistoatoma, ^95, 374 
Paradoeomis guttaUcollis, 106 
Paragrapsus, 2fl6 
Paramignya monophylla, 196, 258 
i'arantica aglea, 206, 216 
Parapinnixa, 293 
PABASSlINiE, 163 

Parata alexia, J99, 259, 261, 262, 264 
„ butleri, 200, 260 
Parnara hevani, 213, 267, 276 
eanaraicd, 276 
coiaca, 213, 276 
conjuncta, 213, 273, 276 
guttatua, 267 
kumara, 214, 274 
philippina, 214, 274 
philotaa, 267 
„ plebeMt.,,270 
PABNASBlINiB, 151 
Parnasaius, 150, 153 

„ citrinarius, 153 

„ glacialia, 153 

Pabkiu£, 138 
Partlienoa Virens, 204, 230 
Parus atrtceps, 105, 167 
„ minor, 105 
,, monticola, 167 
PaA«er eiunamomeua, 163 
„ domeaticua, 122, 163 
„ fiaveolus, 122 
„ montantta, 122 
Pabbbbes, 149 
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Ii%dem 


PAssiFliORRiE, 204, 221, 224 

PedesteXf 268 

„ J'uBcicorniSf 268 

„ maculicornix, 268 

„ mbmaculatu, 212, 26S 

Pkhuncolata, 173 
Pelitrgopsifi gurial, 128 
Pellomeum subochraceum, 107 
Pklocarcimi, 449 

Pelocartinus, 297, 441, 442, 448, <149 
„ Humei, 449 
Penthema, 150 
Penthoceryz aonnerati, 131 
PericrocotuB hrevirostris, ICO 
„ pereyrinug, 115 

„ gpeciosua, 115 

Perigrapsus, 292 
Perisirophe, 172 

• „ longifolia, 171 

PetrophUa cinclorhyncha, 102 

„ cyanus, 121, 162 

„ erythrogastni, 121, 162 

PHAIiACBOCOHACIDiE, 140 
Phalacrocorax albivenfcr, 143 
„ carbo, 140 

„ hypolcv.eos, 143 

„ javanicus, 140 

„ melanogenya, 143 

„ varivs, 143 

„ rerrueosits, 143 

Phasianid^, 137 
Phasianus hurniio, 137, 144 
Pheidole, 191 
Philyra, 436 

Phoanim sylrestria, 212, 220, 267, 268,272, 
273 

Phyllagathis, 2, 44, 45 

• » Griffithti, 44, 46, 46 

• „ hispida, 44, 46 

„ rotundifolia, 44, 46 

• „ Soortechmii, 44, 45 

• „ tuberciilnta, 44 

PhylloaeopuB afflnin, 114,159 

„ hamii, 159 

„ pulcher, 114 

„ Bupercilioaua, 114, 159 

Pica rustica, 104 
PlciD«, 126 
Picumwua, 449 
PlEBIDAS, 160 

PlEEiK*, 150, 161, 163, 166, 189, 232, 
250 

Pieria neombo, 254 
Pilumnoplaa, 292, 298, 311, 313 
„ ahyRsicola, 312 

„ americana, 311 

„ americanuB, 311 

„ ciliatuB, 315 

„ heterochir, 312 

„ Sinclairi, 811 

„ aulcatifrtma, 800 


I PinnaaodeB, 204 
I Pinniaa, 204, 336 
I „ PiBchcri, 336 
I „ ( 7'eti ias) Fischei'i, 336 

j Pinnoteres, 280, 281, 294, 331.337,338, 
340 

abvBB%coltt, 388, 340 
rnrelit, 330 
Bdirai-dsi, 338 
mactricoln, 338, 339 
palu’tufifi, 339 
parvuluB, 338, 339 
,, purpureuB, 338, 339 
PiNNOTEBlD-E. 280, 281, 282, 284, 287, 
291, 293, 331 

„ IIexapodin.®, 297 
PlNNOTBUJNA!, 287, 293, 337 
I’lNNbTlIKRELIA, 294 
Pinnothere liiN*, 288. 294, 335 
Pinnotheres, 337 

,, Ednuirdsi, 338 

„ Fuseheri, 336 

„ parvttiuB, 33J1 

PlNNOTHEBIUA!, 267, 834 

., ilYMKNU’INAS, 291 

Hymknosominjk, 291 
Myctibin.e, 291 
PiNNOXHERlDEA, 281 
Pinnothkrienb, 287, 291 
PlNNOTHERIN.®, 287 
Plagusio, 297, 390, 436. 437, 439 
clavimana, 439 
,, depressa, 438 

,, „ var. squamosa, 437 

,. immaculata, 438 
„ orie'^talis, 438 

,, strripes, 439 

„ squamosa, 437 

„ tubercvlala, 437 

Plaguaiacka, 289 
VlagusiN/E, 289, 207. 390, 430 
Planes, 296 
Plnstingta, 268 
PlatychirograpsuB, 296 
Platygrapsus, 296 
Platynotus, 206 
Platypilumnus, 292, 298, 312 
„ gracilipea, 313 
Plebeius, 234 

„ trochilvs, 198, 206, 234 
Plegadia f>i Icinellns, 141 
Plesinneutafusea, 206 
Ploeeella javanensis, 121 
PLOCKlbiK, 121 
Plot us melanogaster, 140 
PODICII'BDIPAS, 142 
Podicipea alhipennta, 142 
,, eristatua, 142 
Pogonanthera, 3, 65 

,, pulverulenta, 65, 66 

„ refleaa, 65, 66 
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Pogonanthera squamulata, 65 
PogoHphon, 173 

• „ inopinatum, 172 
Poinciaiia regia, 200, 232, 232 
Polionetta, 142 

Polyalthia longifolia, 193, 257 
Polyemmatus, 236 

„ basticue, 191, 199, 241 

Pomatorhinus iniberbis, 106 
„ ruficollis, 158 

„ tchisticepH, 106 

Pongaiiiia glabra, 199, 239, 240, 244, 239 
Porphyrw polincephalun, 138 
Porlulaca olaracea, 195, 229, 230 
PoBTCLACE^E, 195. 229, 230 
Potauii^, 152, 224 
Pratupa, 2^1(5 

„ nrgantea, 245 
Pratineola cuptrala, 119, 160 
,. Icucura, 119 

„ matira, 119, 160* 

Precis, 152, 224, 225, 226 

,, aLmuna, 207, 225, 226, 227 
,, atlitcs, 207, ^25 

„ hierta, 207, 225 

„ i/jhitii, 207 , 224 

„ lemon ias, 206, 207, 225 

„ orithi/ia, 207, 225 
Priniii llanjunli, 114 
Prioncriit sUa, 194, 230 
I’RtONOl'tAClNAK, 2«6, 292 
Prionophtx, 292 
Propustter ptilcherrimvs, 162 
„ rhodochroiis, 162 
Psi^)OJ/('l)^srt spilojitera, 110, 169 
rsRUDKRGOtlN/E, 152 
I'mudeiyolis, 152, 155 
„ toedah, 152 
Psctido/jrapsus, 296 
Psetirlogijps bengiifcnsis, 132 
Pseudopinnixa, 294 
PaeudorhombiUi, 292, 298, 304, 308 

,, sulcatifrons, var. austru- 

Hewis, 300 

„ vestita, va.r. eexdentMa, 301 

PSEODORHOUBlLlNAi, 2H6, 292, 297 
Psidium Guyava, 203, 245 
IViTTACID;®, 131 

Psopheticus, 281, 292, 238, 308, 309, 311 

* „ insignis, 309, 310 

„ etridulans, 309 

Ptenoplacidje, 280, 282, 285, 291, 297, 
^55 

Ptenoplax, 297, 455, 456 
,, notopus, 282*, 456 
Pternandra, 3, 67 

„ capitata, 69 

ctrrv.lcficens, 68 

„ „ var. eapitellata, 

69 

f, I, I, Jacicicifta, 68 


Pternandra ecm^leacBm var. paniculatai 
69 

„ eehinnfxi, 68, 69, 70 

„ ,, VHr. pubesemns, 70 

* „ Grifiithii, 68, 70 

„ vnr. cordatOf 71 

„ latifolia, 69 

j paniculata, 69 

j Pteruthius ieralatus, 109 

„ intermedius„ 109 

Ptychognathus, 281, 296, 390, 402, 407 
,, affinis, 404 

* ,, andatnamca, 403, 404 

,, barbata, 408, 406 

barbatua, 406 

„ dentaia, 402, 403, 404 

dentatm, 403 

* ,, onyx, 403. 404 

„ Pnlleni, 404 

„ pmilla, 403, 401, 405 

,, pmillua, 405 

,, sinniearpua, 404 

Puerasia macrolopha, 167 
Puiiica Granatum, 203, 260 
Pyciwnotas blxtnfordi. 112 
,, xanthorrhom, 112 
Piictorhis ai-nenais, 106 
Pyrameia, 231 

„ cardin', 231 
Pi/rutroyon, 278 • 

Pyrrhocoraw alpinus. 167 
Pyrrhuln erytkroccphala, 162 
Pyjsidogiuithua, 281, 296, 390, 407 
„ deianira, 407 

* „ jiiiviatilia, 407, 408 

Qoaheilatkra, 281 
Qucrqnediihi circia, 142 
Quisqitalis tndica, 203, 248, 250 
Radeaa, 151, 153, 155 

juventa, 163 
„ meganira, 163 

„ nieobarica, 151 

,, vulgaris, 151 

lidhimta hordonia, 200, 201, 202, 227 
RalIiID^, 138 

Jiandui dutneiorum, 204, 250 
„ uliginosa, 204, 250 
Riipnla, 189, 248, 249 

,. lankana, 192, 200, 201, 202, 248 
melampua, 197,198, 250 
;. sehistacra, 192, 201, 202, 208, 248 
„ ramna, 197, 201, 203, 249 

RathimUi, 247 

„ amor, 196, 198, 208, 204, 209, 
210 , 247 

Pectomitra tubereulata, 70 
Bhnconol'Ui, 297, 430 

,, crenulatvs, 435 
RHAMNBiB, 190, 197, 229, 240, 341, 246, 
249, 250 

Rhipidura albicolliSf 119 
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Riiizopti, 293, 322 

Rhizopin,*, 280, 281,297,293,317,318, 
334 

Bhodone^sa caryophyllacen, 149 
Bhomhilia, 318 
Blmpndjften triHtia, 131 
Rohana, 152 

„ camiba, 223, 224 
Bofitratitla capeiisis, 140 
Botirea snnhilvides, 198, 331 
Bhod^rspiza obmletn, 101 
Rhyaeomis fuliginottus, 120, 181 
Bhynehopla,t>, 295, 387 
BhyneoHtylis refu»a, 211, 246 
Rhyfidocernit undulafua, 129 
Kubiaci<:.«, 20*, 230, 247, 250 
Bubus nii'ciia, 489 
Ruta graveoJenfi, 258 

„ „ var. anguatifalia, 196 

Rutacb*, 1, 196, 234, 285. 258, 259 
Ruticilla auroren, 120 
„ rufiventris, 161 
Sbccolahium papillotsttin, 211, 246 
Scuscopctaluvi tomp-ntostim, 193, 232, 267 
.Sulaeia oblonga, 197, 250 
Snlalura plervppva, 206, 216 
Salicinea, 215, 278 
Saliz teh-anpermu, 315, 278 
Snlvadorn peraiea, 205, 252 
Salvadoral'ka, 205, 252 
Sancm pnlltgo, 211, 277 
Sapinuaceag, 197, 240, 247, 265 
Saracfi intiica, 201, 237, 24(.), 246 
Saraugean dnauhara, 207, 2(l8, 266 
,, puretidru, 207, 266 
Sarcogrammua atrinurktiJia, 139 
^/Dmatium, 297, 390, 426 
crQMnum, 426 
„ indieuin, 427 

Batarnpa bhagava, 265 
SatybiNjE. 150, 16.5, 189, 218 
SeaJopidiat 293, 318, 325, 326, 334 
„ spinosipeit, 325 

Schleiehera trijnga, 198, 240, 247 
Scitaminba, 211, 239, 377 
8eleroplaa, 294 
Scoloplav rxifiHcula, 139 
Seopimera, 280, 281, 296, 342, 369, 371 

* „ ernbricauda, 369. 370 

„ globom, 869 

• „ inveafigaioria, 369 

ScofimBbinjr, 380,295, 342, 363 
Sesarma, 281, 297, 890, 409, 411, 426, 

427 4’8 431 
„ qfinie, 413 

„ jnder$on4, 411, 418 

„ aapera, 413 

„ Aubrpit 427 

„ bidene, 411, 415 

„ Brockii, 4i2, 421 

„ cransinUma,t4iiB 


Sesanna Duaaumieri, 415 

„ Edwardgi, 411, 416, 417 

„ elongatwn, 421 

„ Eydouxi, 425 

• „ Finni, 412, 424 

„ gracilipes, 426 

llaau'elli, 415 
,, indica, 426 

intermedia. 416 
,. interiiiediuut, 411, 416 ^ 

,. Krausai, 413, 425 

• ,, Linatum, 412, 418 

• Latijemur, 412, 431 

„ lividvm, 415 

,. longippf, 413, 424, 425 

mac.iilata, 424 
Mederi, 419 
,, Meinerti, 411, 417 

,, meliasa, 413 

., oceanica, 423 

„ oeeanicum, 412, 423 

„ picta, 414 

,, fiirfunt, 411. 414 

., pnlita, 432 

politum, 412, 422 
„ giiudrato, 418 

,, quadratum, 411. 413, 414, 416, 

416,418 

., tasniolntum, 412, 419, 420, 421 

,. tetrngona, 417. 420 

,, tctrngoniim, 412. 420 

„ nngulatii. 413 

8e;habmacba.289 

SjEfiABMiNA, 2S9, 296, 390, 40fl, 431 
Sesbania aeuteafn >98, 240, 252 
Sibin pieaoiden, 107 
Siphia albiciVtt. 117 
„ strophiata, 117 
Sitta ctnnamomeiventria. 159 
,. froniaha, 313, 159 
,. himalayenais, 159 
„ magn^, 113 
,. nagaenaia, 112 
„ negleetn, 112 
SiTTIDA, 112 

SittiparuB casianeieepa. 107 
Siva eyanuroptera, 158 
,, aordida, 109 
Smilaa ferox, 174 

„ macrophyllu, 174, 212, 247, 266 

• „ Fottivgeri, 174 

• „ [Busmilax) Pottingeri, 174 

Sonerila, I, 18 

• „ athiflora. 20, 28 

• „ andamanenaia, 19,26 

„ Seccariana, 89 

„ begonia’/olia, 22, 41 

„ „ rar, pthaiuaeula, 42 

• „ bicolor, 22, 43 

• „ brachyantha, 21, 37 

• „ hrarfeata, 21, 35 
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*8onerila eseiiia, 21, 36 

calamintJiifolia, 19, 23 
Calycidla, 22, 43 
capitata, 21, 3S 
congcsta, 20, 32 
eostiilata, 22, 39 
Cyclaminella, 20, 33 

„ Yar. eanescens, 33 

elafoKtemnides, 22, 42 
eMipiicn, 20, 30 
epilohioidcs, 19, 22 
ereeta, 19, 23 

„ var. diHcolor, 24 

„ ,, fietuosa, 24 

jluccidn, 19, 26, 26 
qlabriflara, 22, 42 
Griffithii, 20, 32 
heteroatemona, 21, 33 
hystsopifolia, 19, 23 
integrifoLia, 21, 34 

„ var* acuminaiiaaima. 
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laaiantha, 20, 29 
macrophylla, 22, 39 

„ Tar. laaipiloaa, 40 
mierocarpa, 22, 38 
mollia, 20, 28 
mnluccana, 40, 41 

„ var. piloaiuseula, 42 
muacicola, 20, 31 
Nidularia, 21, 37 
obliqua, 34 
paflida, 19, 27 
paradoxa, 22, 40, 41 
populifolin, 19,26 
repcna, 20, 30 
rudia, 20, 27 
snxo8<t, 20, 31 
succulenta, 20, 30 
auffruticoaa, 20, 20 
icnuifoUa, 10, 24 

' ., Tar. hirauta, 26 


SONKRILBiB, 2 
Sonerilopais, 21 
Sophora, 176 

„ robufito, 179 
Spalgie, 247 

„ epiws, 188, 234 
Spatula clypeata, 142 
Speoearcinus, 292 
Sphenocercua aphenurus, 136, 166 
Spilornia cheela, 138, 166 
Spizaetva limnuctua, 133 
Spizimua eanifrona, 112 
SpoTHepinthua jlavidiventria, 122 
Stachyrhidopaia pyrrhops, 168 
Stephegyna parvifolia, 204, 230 
STBBOCLiacBJB, 196, 229, 265 
Stoparota melanopa, 118, 160 
Strablua aaper, 210, 218 
STBiaiSA, 181 


Strie fiammea, 131 

Strohilanthea ealloaus, 207, 224, 225^, 231, 
266 

StroHlina, 173 

Btumia malabarica, 116, 160 
,, nemoricola, 116 
Stubnida, IIB 
Stumopaafer auperciliaria, 117 
Suaatus gremiua, 212, 213, 268, 269 
Surendra quercetorum, 191, 201, 202, 241 
Suya erinigera, 160 
Stlviid;!!, 114 
Symbranchuh, 449 
Symphiedra naia, 206, 230 
Syrnium indrani, 131, 166 
Tadoma cornu^a, 148 
Tagiades alien, 266 

„ atticus, 212, 266 

„ obscurus, 212, 266 

Tajuria, 189, 247 

„ cippua, 189,192, 209, 246 

„ indra, 192, 209, 246 

„ jakana, 240 

„ longinue, 245, 246 

Talicauda nyaeva, 202, 239 
Tamarindua indica, 201, 282, 260 
Tapena liampaoni, 266 

„ thwaitasi, 199, 200, 265, 266 
Taractrocera ceramaa, 213, 271 
„ maiiHua, 271 
Tarucua piiniua, 240 

„ (elieanus, 198, 240 
„ theophraatua, 197, 240 
Teinostachyum, 267 
Telchinia violfp, 204, 221 
Telicota batnbuase, 214, 271 
Te Lf HUR1D.1!!, 279 
Tephrodornis pondieerianua, 116 
Teracohis, 234 

„ ainata, 205, 258 
„ etrida, 193, 262 
„ eucharia, 194, 262, 263 

„ pallena, 252 

Teriaa hecabe, 198, 20C, 201, 252 
„ laeta, 252 
„ libythsBa, 201, 262 
„ ailhetana, 200, 252 
„ renata, 268 

Tcrminalia Belle^iea, 202, 264, 266 

„ paniculata, 202, 237, 240,344, 
245, 247, 267 

„ tomentoaa, 202, 244, 245, 247 

Terpaiphone affinis, 118 
„ parediai, 160 
Tetranihei'a apetaht, 269 
Tbtkapoda, 151 
Tetriaa, 294, 331, 335 
„ Fiaeheri, 336 

Thadukn multicaudata, 191, 210, 241 
Thaumasioplaia, 298 
Theda aaaamidea, 214,278 
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Thereiceryx lineatuSt 127 
Thgepeaia Lnmpai*, 195, 228, 229 
Thriponax feddeni, 127 
Thymipa, 219 

„ tabeila, 219 
Tig a javanensia, 126 
Tiliacba, 168, 195, 229, 231, 265 
Tinnuncu-lua alaudarius, 135, 106 
Ttrumtla limniace, 206, 216 

,, melieaa druvidamm, 216 
„ aeptentrioiiiSf 20li, 216 
Totanus glareola, 139 
,, /typo^CHCus, 139 
ochropus, 168 

Toufichibia, 175, 176, 177, 179 
Tragia involucrata^ 210, 221 

,, var. cannaHna. 210,221 

Tragopan aatyra, 167 
Tragops prasinus, 124 
Trema orientalia, 210, 222, 228, 229 
Tremhleya rhinanthcra, 6 
Treron nepulensia, 136 
Trctoia nttdiflora, 210, 241, 243 
Trichopus. 296, 400 

„ litteratm, 401 
Trigonopla», 295, 385, 886, 387 
„ truncata, 386 

„ unguiformis, 387 

Triiodynamia, 294 

Trochalopteruin erythrodephalum, 158 
,, lineatum, 158 

„ melanostigma, 106 

„ phmniceum, 106 

„ variegatum, 158 

Trngon ardans, 278 
TAOGONIU,fE, 130 
Troides minos, 208, 256 
Tubicola, 294 
Tordid^, 119 
Turdus viacivorua, 162 
Tornicida:, 138 
Tiimix pugnaXf 138 
Turtxir camhayenais, 136 
„ ferrago, 167 
,, orientalia, 136 
„ risortua, 167 
„ stiratensia, 167 
Tylodiplaw, 281, 295, 343, 373 

• „ indica, 374 
Tylophora carnoaa, 21G 

„ ienaiSf 206, 216 
Tympanomerua, 295, ^3, 371 
,, orientalia, 371 

• Typhlocarcinodes, 281, 293, 818, 326 

„ integrifrona, 327 

Typhlocarcinua, 281, 293, 317, 321, 322, 

324, 826, 327 
„ integrifrona, 827 

„ nudua, 322 

• „ rubidua, 322, 823 

„ villoem, 822, 823 


Vca, 297, 350 
„ aeutu, 360 
„ annulipea, 354 
,, cultriinana, 360 

Dusaumieri, 362 ; 

„ inversa, 356 
„ lactea, 355 
,, tefragona, 358 
triangularia, 357 
Uf/aapea fo/ua, 211, 2,1'7 
Unona discolor, 193, 257 
„ Lairn, 193, 257, 258 
Upiipii iiidica, 129, 165 
li'l'UIMD.-fi, 129 
Uroctaaa Jia nroafria, 157 

„ occipit'ilia, 104, 157 

Uroloncha acntirauda, 162 

,, punelulatii, 122. 162 
,, atrtaia, 122 
Ursus malayanua, 89, 90 
„ ihhbetatiua. 89 
„ tibetanua, 89, 90 
torquatua, 89 

Urtiea parviflora, 215, 27H 
URTifACEJS,'210. 215, 210, 222, 224,228. 

229, 232, 241, 278, 281 
Utica, 296 
Vanessa, 231 

„ cardni, 198. 205. 215, 231, 277 

„ caachmireyiais, 21.5, 278- 

,, xanthomelas, 215, 2^8 

Varuna, 280, 296, 389, 400, -J02, 407, 437 
„ litterata, 401 

Vabgnacea, 288 
Varunix.*, 288 296, 389, 400 
Vekhenack.*;, 207, 325, 245 
ViOLACEA?, 194, 224 

Virachtda iaocmfes, 192, 201, 203, 204, 
250 

„ twrae, 192, 193, 204, 260 
Vcltl’Rioa:, 132 

Wagaten spicatn, 200, 228, 229, 231, 332, 
237, 239, 240, 244, 246, 248, 
252 

Waliheria indica, 103, 265 
Wendlaudia exaerfa, 230 
Xanthasia, 294, 331, 340 
„ miirigera, 341 

„ sp., 342 

„ Whttei, 342 

Xanthii)A5, 282, 318 
Xanihixua f ureacena. 111 
Xanlholspina lueauitocepkaln, 127 
XENUPHTKALMINiE, 288, 294, 382 
Xenophtkalmudea, 293, 317, 323 
,, moahii, 324 

Xenophthalmus, 294, 332 

„ obacurua, 332, 333 

„ pinnoteroides, 332 

„ pinnotheroidea, 332 
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Xylavche, 489 

lylia dolabriformis, 201, 229, 235, 239, 
240, 244, 245, 247, 250, 265 
Tpthima haldus, 213, 218 
„ cevlonica, 219 

„ kmbneri, 213, 219 

„ Philomela, 219 

„ tabelln, 219 

Zanthonylum Rhetsa, 196,'258, 269 
Zeu main, 273 
„ Mays, 213, 273 
Zehneria umbellata, 204, 230 
Zeltus etolus, 246 
ZesiuB, 190 

„ chryaomallus, 189, 190, 191, 201, 
202, 203, 206, 208, 209, 244 


Zinanpa todarn, 192, 201, 202, 247 
Zipostes saifis, 214, 219 
Zixera gaika, 206, 236 
„ lysimon, 198, 236 
„ Otis, 198, 236 
Zizyphus Jujubn, 197, 229, 240, 245 

„ rugosa, 190, 197, 229, 240, 241, 
246, 249, 250 

„ Xylopyrus, 197, 229, 240, 249 
Zographetua jogugia, 271 
Zoothera montieola, 162 
Zornia diphylla, 198, 231, 234 236 
Zosterops, 109 

„ palpehrosa, 158 

„ simplex, 109 








i^m'ved tn the Southern Shan States of Ujf^per Sttrma, 

0 *8 (31). Parus atriceps, Horsl. 

■f Faun. Brit. Ind., Birds, I,"p. 40. 

Found along the western border of the States. (H.N.T.). 

9 (32). Paros minor, Temm. 

Faun. Bnt. Ind., Birds, I, p. 48. 

Procnred wberever there were pine trees. Common at Kalaw 

4400 ft, and on Loi<San<Pa up to 6000 ft. The green colonrof the nape 
extends further down the back than in any Tenasserim specimens. 

10 (41). Machlolophus spilonotus, Blytb. 

Faun. Brit. Ind, Birds, I, p. 54. 

LoUSan-Pa 6000 ft. and upwards. Confined to dense evergreen 
forests. 

* 

11 (52). Pabadoxobsis gottaticollis, a. David. 

Faun. Brit. Ind., Birds, I, p. 62. 

I pat up several individuals of this species tvhen beating the 
forests for barking deer ot\ the plateau in tlie north-west corner of the 
Yatsauk Stale at an elevation of 3800 ft. I procured two specimens last 
April on the Salween-Mekong watershed at 6000 ft. (H.N.T.). 

Family Crateropodjd«. 

12 (64). Dbtonastes chinensis, Scop, 

Faun. Brit. Ind., Birds, J, p. 74. 

One specimen on Loi-San-Pa 5000 ft. (C.T.B.). Common on the 
M^oetanng range otii the west border of the Yaksank State. Is a very 
noisy bird. (H.N.T.), 

13 (67). Dbyonastbs sannio, Swinh. 

Faun. Brit, Ind., Birds, I, p. 76. 

Common above 4000 ft. 

14 <70). Qabeolax BELANGEBf, Less. 

Faun, Brit. Ind,, Birds, I, p. 79. 

Procured along the road at various places* Does not seem to go 
higher than the edge of the MyMat plateau at 3C01 ft. 

,15 (72). Oabbulax pectoralis, CouldU 

Faun. Bfit* Ind,, Birds, J, p. 80* 

figooar^ two specimens netw Yatsauk at 2800 ft. Noticed several 
. J. II. 14 
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times in the low-lying hot valleys in the States. One of the specimens 
procured has the whole lower plumage washed with ochi*eouS’’yellow* 

*16 (73). Gahrulax moniuger, Hodgs. 

f’auu. Brit, Jnd.^ Birds, I, p. 81. 

Noticed on one occasion mixed up in a flock of G. pccloralis. 

17 (86). Trochalopterum melanostigma, Blyth. 

Faun. Brit, hid., Birds, I, p. 92, 

Loi-San-Pa between 5000 and 6000 ft. A great skulker. 

18 (87). Trochalopterum phoeniceum, Gould. 

Faun. Brit, Ind., Birds, I, p. 93. 

I procured specimens of this species on the Salween-Mekong 
Avatershed at 7000 ft. elevation. I observed it on one occasion on the 
slopes of Loi-San-Pa. (H.N.T.). 

Specimens from Taunggyi differ, as noted below, from Mr. Blanford’s 
description of this bird in Faun. Brit. Ind., Birds :— 

No black supercliium; the head above and nape dark slaicy-brown 
shading into olive-brown on the back, and paling to olive-green on the 
rump. The tail above is dark brown with conspicuous cross-bairings of 
dusky black; the outer three tail fentiters on the undei'sidc suffused 
Avith crimson-brown and tipped broadly with pale orange; under tail 
coverts also tipped with orange. (C.T.B.). 

19 (106). Argta GDLAttis, Blyth. 

Faun. Brit, Ind., Birds, I, p. 107. 

Confined to the hot low portions of the States. 

20 (116). POMATORHINOS SCHISTICEPS, HodgS. 

Faun, Brit. Ind., Birds, I, p. 116. 

Common from 3000 ft. and upwards. Its loud Uooi-hoot-boot ” 
was one of the first sounds to greet one in the morning. 

21 (129a). POHATORHCKUS iMBBRBis, Salvadoii. 

Faun. Brit, Ind., Birds, IV, App., p. 479, 

At 4400 ft. Taunggyi, April and May. (H.N.T.) I have procured 
this species in the Ruby Mines District at 6000 ft. in April. (O.T.B.). 
Iris blood red. (H.N.T.): 

22 (139). PrcTORHis sikeusis, Gm. 

Faun, Britt Ind,, Birds, J, p, 187. 

Not uncommon, but a great skulker. One specimen .procured near 
Taunggyi at 5000 ft. 
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23 (145). Pbllobkbum sdboohbacbum, Swinh. 

Faun. Brit. Ind., Birds, I, p. 142. • 

Common. Breeds in April (H.N.T.). I came across it only twice ‘ 
daring the tour, and I entirely missed its incessant call of ** pretty 
dear”—“pretty dear” so commonly heard in the Tenasserim forests. 
(C.T.B.). 

24 (153). CoilYTUOCICHLA BUBVICAUDATA, Blyth, 

Faun. Brit, Ind., Birds, I, p. 148. 

Taunggyi, a single specimen. Hitherto I believe only procuml on 
Moolayit mountain in Tenasserim. 

25 (163). Alcippe nefaleksis, Hedge. 

Faun. Brit. Ind., Birds, I, p. 157. 

Confined to well*wooded parts. Proonred near Taunggyi at 4000 ft. 

26 (176). Mixornis rubbicapillus, Tick. 

Faun. Brit. Ind., Birds, I, p. 367. 

Near Taunggyi 4000 ft. Found occasionally in well-wooded parts, 
especially in bamboo jungle. Has a most monotonous call, which it 
keeps up throughout the day in the hot weather. (H.N.T.). 

27 (182). SlTTIPARUS CASTANEICEPS, HodgS. 

Faun. Brit. Ind., Birds, I, p. 172. 

One specimen procured on Loi-San-Pa at over 7000 ft. elevation. 

I have only seen this bird in dense evergreen forest at 7000 ft. and 
above. It sometimes clings to the stem of a tree like a Tree-Creeper 
(Certhia). (H.N.T.). 

28 (188). Myiophoneus EueEKii, Hume. 

Faun. Brit. Ind , Birds, T, p. 179. 

This species is in my opinion barely separable from M. temmineJeii. 
The points of difference noted by Oates ai'e the absence of the white 
tippings to the upper wing coverts, and the lai'ger bill in If. eugenii. 
Two specimens were procured on the same stream on Loi-San-Pa at 
about OODO ft, one has conspicuous white tips to the upper wing coverts, 
the other has not. Both however have large and massive bills. 1 have 
therefore considered them both as belonging to Hume’s species 

29 (203). SiBlA PICAOIDES, HodgS. 

Faim. Brit. Ind,, Birds, I, p. 195. 

Loi-San«Pa about 6000 ft. I have only fonnd this bird at high 
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elevations. It goes about in small flocks, and Las a loud clear whistling 
call, which however is not kept up so long or so monotonously as that 
of Jjioptila rnelanoleuca. It extends to the east to the Mekong-Salweon 
w'atei'shed, a few miles west of the town of Eengtung. (H.N.T.). 

30 (206). LiOPTiLi MELANOLBtiCA, (Tick.), Blyth. 

Faun, Bril, Ind.^ Birds, I, p. 198. 

31 (207). Liopt?la castanoptera, Salvador!. 

Faun, Brit, Ind., Birds, I, p. 199. 

The distribution of these two species is rather remarkable. After 
leaving the station at Thazi on the Burma Railway and proceeding by 
road to Taunggyi and Fort Stedman, the large civil and military 
stations in the Southern Shan States, the first Lioplila met with is 
Ij* castanoptera, which is common and the only species of the genus 
1 found at Kalnw 4400 ft. It no doubt extends along the i-ango of hills 
bordering the western side of the Myealat plateau to Karenni, from 
whence it was first sent by Signor Fea. This species so far as my 
observations go does not extend to the east of Ealaw, as on the range of 
hills including Taunggyi and extending to the south to Fort Stedman 
and northwards towards the hills in the Mong Eong State including 
Iioi*San>Pa I only found L, rnelanoleuca. At Ihe same time it lias 
to be noted that Oates (loc, cit .) z'ecords having examined a specimen of 
L. castanoptera which was obtained at Fort Stedman,* where during 
several days collecting I only saw and procured A. nielanolenca, and 
Mr. Thompson informs me that both species occur to the east on the 
Salween-Mekoug watershed, 

32 (208). Lioptila annectens, Blylh. 

Fatin. Brit. Ind., Birds, T, p. 199. 

Common on Loi>San>Pa at 6000 ft, and upward^ A restless bird, 
always on the move, whistling as it twines in and out among the twigs 
and leaves. 

33 (212). Actinooura ramsayi, Wald. 

Faun, BHt. Ind., Birds, I, p. 202, 

Loi-San-Pa to 7000 ft. A decidedly rare bu*d in these States. 
It has a weird ciy, which it monotonously repeated for two or three 
hours at a time from the topmost branch of a tree. (H.N,T.). 

• Queiy. Was this ipeoimen prooared ia the hills to the West of the Fort 
Stedman lake f If So the JBalaw hiUs ran out in that direction. 
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84 (^22). Siva sordida, Hnmo. 

Faun. Brit. Ind., Birds, 1, p. 210. 

Loi-San-Pa 6000 ffc. and upwards. Haufcs about the twigs, leaves, 
and flowers like a tit. 

35 (228). ZosTBROPS simplex, Swinh. 

Faun, Brit, hid.. Birds, I, p. 216. 

Met with at Kalaw and throughout the States at elevations of 
3000 ft. and above. It is somewhat remarkable that none of the allied 
species of Zosterope were seen. 

* 

36 (236). C(J1IA HEPALBNSIS, Hodgs. 

Faun. Bril. Ind., Birds, I, p. 222. 

I observed this species once or twice on the slopes of Loi-8au-Pn, 
but W'as unable to pi'ocure a speoimen. 1 have shot it further to the 
east on the Sal ween-Mekong watershed at 6000 ft. in dense evergreen 
forest. (H.N.T.), 

37 (238). PTERUTHitJs .BRAiiATDS, Tick. 

Faun. Bril. Ind., Birds, I, p. 225. 

Loi-San-Pa 7000 ft. Found in heavily-wooded localities at eleva¬ 
tions of 5000 ft. and upwards. Not common. Keeps to the tops of the 
high trees searching the leaves and moss-covered stems for insects. 
(H.N.T.). 

38 (240). Ptrruthius intermedius, Hume. 

Faun. Brit. Ind., Birds, I, p. 227. 

One $ procured on Loi-San-Pa at about 6000 ft. 

3D (243). JtCGiTHiNA^TiPUiA, Linu. 

Faun. Brit. Ind., Birds, I, p. 230. 

Common in the low hot valleys up to an altitude of 3000 ft. 
(H.N.T.). Particularly plentiful at foot of Taunggyi 2900 ft. 

40 (247), Chloropsis aurifrons, Temm. 

Faun. Brit. Ind., Birds, I, p. 234. 

Fairly common eveiywhere in the States. One specimen was 
procured at 5000 ft. on Loi-Sau-Pa. 

41 (249). Chloropsis HARuwiCKir, JTard. and Selby. 

Faun. Brit, Ind., Birds, I, p. 236. 

Found above 4000 ft., and very common on Loi-San-Pa, whei*e 
numbers orowded the wild eherry ti'ees which were in full bloom. 
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4*2 (*255). Melanochloba sultanea, Hodgs. 

Faun, Brit, Ind., Birds, T, p. 241. 

Seems to be rnre in the States. One d" shot out of a small party 
in tluck forest on a stream in the Mong Pong State, elevation about 
2500 ft. 

43 (257). Mesia argentaubis, Hodgs. 

Faun. Brit. Jnd., Birds, I, p. 244. 

Loi*San-Pn at 6000 ft. and above in dense cvei grcen bushes. 

44 (261). PsAROGLOSSA SPII-OPTERA, Vigors. 

Faitn. Brit. Ind., Birds, I, p. 249. 

Met with once, at Sinlie 2900 ft., where a small flock were busy 
searching the flowers on a group of trees of the Butea frondom. 

45 (270). Htepsipetes CONCOLOR, Bl^th. 

Faun. Brit, Ind., Birds, I, p. 26J. 

Very common in nil the well-wooded localities at an elevation of 
4000 ft. and upwards. 

46 ( 270 5w). Cebasophiga THOMPSONi, Bingh. 

Ann. Mag. Nat. Hist., Land., seventh series, vol. v (1900), p. 358. 

Loi-San-Pa 6000 ft. Mr. Thompson was the first to procure a 
specimen of this remarkble Bulbul, close to cur camp on some wild 
cherry trees which were at the time of our visit in full bloom. Subse¬ 
quently watching by the same groups of trees we were able to secure 
more specimens. The trees were crowded with birds, Lioptila inelano^ 
leuca, Chloropsis hardwickii, Aracltnotkeras, and Sun-bii-ds. Every now 
and then parties of Mypsipetes concolor, and with them parties of 
this species would alight, busily woj’k over the cherry blossoms, sending 
them in a shower to the ground, and then fly off. Oerast^hila was most 
conspicuous with its snow-white head, and in flight, voice, and habits 
closely resembled Mypsipetes. 

A very dark-coloured race or species was soon by rae in 1897 on 
the high range dividing the Trans-Salween State of Mfing-Tun from 
that of Mdng-Hsat. (H.N.T.). 

It is very likely this dark-coloured bird will turn out to be Mypsipetes 
leucoeephalus, Omelin, a Chinese species. (C.T.B.). 

47 (272). Hemixus fi.aTala, Hodgs. 

Faun. Brit. Ini., Birds, I, p. 263. 

Loi-San-Fa up to 70(X) ft. Not common. • 
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48 (275). Hemixtts ujicclellakci, Horsf. 

Faun. Brit. Ind,^ Birds, I, p. 265. * 

Loi-San-Pa 5000 to 6000 ft. Fairly common, a reiy silent bird. 

49 (277). Alcueus strutds, Blyth. 

Faun. Brit. Ind., Birds, I, p. 266. 

Loi-San-Pa above 7000 ft., rave. The two specimens procured are 
remarkably large line individuals with richer colouring and more yellow 
about them than Himalayan specimens. 

50 (279). Molpastes burmanicus, Sharpe. 

P'ann. Brit. Ind., Birds, I, p, 269. * 

51 (280). Molpastes eigripileus, Blyth. 

Faun. Brit. Ind., Birds, I, p. 270. 

Both these species are fairlj' common in the State.s, the former 
nUecting the low hot valleys and rarely ascending above 4000 ft.; the 
latter common round Taunggyi, at 4800 ft. and above. My belief is 
that the two species interbreed at Moulmein. 1 once found a nest in 
April, starting the female, an undoubted M. nigripileus, from it. She 
dew on to a tree close by and was joined by another Bulbul, which so 
far ns I could make out had the breast much darker, like that of 
M. bnrmanicus. Both birds Jerked about the tree in an excited manner, 
abusing me the whilo. On examining the nest I found the eggs were 
hard set, and mai’ktng the spot 1 withdrew. My intention was to let 
the eggs hatch out and then to take and rear the young bu'ds, and see 
what species they turned out to be. Unfortunately I found two days 
later that the nest had been destroyed, probably by a cat, or squirrel. 

In the Southern Shan States, specimens which seem intermediate 
between the two species were procured. In these the colour of the neck 
and throat is much darker than in true M. nigripileus, though uot by 
any means so dark as in true M. burmanicus. 

52 (287). Xanthixus plavescbns, Blyth, 

Faun. Brit. Ind., Birds, I, p. 275. 

Hot uncommon in the well-wooded parts of the States. 

53 (288). Otocompsa emeria, Linn. 

Faun. BHt, Ind., Birds, 1, p. 276. 

Universally distributed. 

64 (290), Otocompsa flavivektbis, Tick. 

Faun* Brit. Ind., Birds, I, p, 278. 

A very common bird in all the States. Much more of a jungle bird 
than the preceding species. 
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55 (292). Spizixus cmpftONS, Bljth. 

• Faun. Brit. Ind., Birds, I, p. 280. 

Loi-Sau-Pa 6000 ft. and upwards. Notwithstanding the pecnliar 
shape of its head and bill, in habits and voice it is a true Bulbul. Pro¬ 
cured also by Mr. Thompson on the Salween*Mekong watershed at 
7000 ft., and on the Menetaung borders of Upper Burma at COOO ft. 

I also got specimens at Beriiardmyo 7000 ft. (O.T.B.). 

56 (296). lOLE viBESCENS, Blyth P 

Faun. Brit. Ind.^ Birds, I, p. 2b4 

Mong KOng and Yatsauk States at about 3000 ft. elovaiion. Two 
specimens pi'ocured answer, so far as plumage goes, fairly well to Oates’ 
desci’iption {Ivc. eit.) and to Tenasserim specimens in the Indian Museum, 
but the Southern Shan States' bird seems conspicuously larger, and may 
hereafter bo separated. Measurements taken in the flesh. Length 7-8", 
Wing 3 7", Tail 3’4i", Tarsus 0*7", Bill from gape 0’6". Bill horny- 
brown, lighter at the base of the lower mandible; legs and feet fleshy- 
biown ; iris dark grey. 

57 {297 his). PrcNONOTUS xanthorrhous, Anderson. 

Faun. Brit. Ind., Birds, I, p. 286 (foot note), 

Loi-San-Pa 6000 ft. I procured it also on the Salween-Mekong 
watershed. (H.N.T.) It was not uncommon at Kyatpyin 4500 ft. in 
the Ruby Mines District, in April. (C.T.B.) 

58 (.306). Pycnonotus blanfordi, Jerdon. 

Faun. Brit, Ind., Birds, I, p. 291. 

Very rare in the States. One specimen procured just on the border 
below Wetpyujb 2800 ft. Lower it is common. All the specimens pro¬ 
cured had remarkably white ear-coverts. 

Family Sittidj). 

59 (317). Sim UBaLEOTA, Wald. 

Faun. Brit. Ind.^ Birds, I, p. 30J. 

I^e common Burmese Nuthatch was procured at elevations from 
1000 to 3000 ft. Breeds in April in holes in the large banyan ti’ees that 
are so common near the Shan villages. 

60 (318). SiTTA NAGAEifsrs, Oodw.-Aust. 

Faun, Brit. Ind., Birds, I, p, 302. 

Met with on several occasions above 3000 ft. 
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*61 (319). SirrA MAaNA, Wardlaw BfUKieay. 

Faun. Brit. Ind., Birds, I, p, 303. 

Exceedingly rare. I noticed this species both ou Iioi*San>Pa and 
at Taunggyi, From its size it cannot be confounded with any other 
Nuthatch. (H.N.T.) Two specimens, a ^ and a $, sent me from 
Taunggyi by Mr, Thompson. The cf is similar in plumage to the $ , 
but of a darker slatey-blue above, and conspicuously larger. Both d* 
and 9 differ from the description in the Fauna volume in having the 
feathers of the head from the forehead to the nape lying between the 
two black bands that run from the nostril backwards, tipped with white. 
This speckled band is very conspicuous. (O.T.B.). ^ 

62 (325). SiTTA FRONTALIS, Horsf. 

Faun. Brit, Ind., Birds, I, p. 307. 

Common in low hot valleys. 

Family Biobubidje. 

63 (327). Diorurus ateb, Hermann. 

Faun. Bnt. Ind., Birds, I, p. 312. 

Occurs thiwghout the States. It was often observed, but only one 
specimen was shot at Thammakan 4300 ft. 

64 (333). Diobubus cinbraobus, Horsf. 

Faun. Brit. Ind., Birds, I, p. 318. 

This Drongo was fairly common, and was procured up to 6000 ft. 

*65 (334). Ohapiia aenea, Vieill. 

Faun. Bnt, Ind., Birds, I, p. 318. 

Observed just below Kalaw at 3500 ft. 

66 (335). Ohisia hottentotta, Linn. 

Faun. Brit. Ind,, Birds, I, p. 320. 

Common. (H.N.T.) One specimen procured on Loi-San-Pa at 
6000 ft. 

67 (339). Bhbinoa bbmifsb, Temm. 

Faun. Brit. Ind., Birds, 1, p. 324. 

Bather uncommon. (H.N.T.). Several individuals were observed 
in heavy forest near Mong Lbng at about 2000 ft. elevation. One was 
procured at Sinh^ at about 3(X)0 ft. 

*68 (340). Dissehubus pabaoiseus, Linn. 

Faun. Brit. Ind., Birds, 1, p, 326* 

Common in the well-WQodod valleys at medium cdevaiions. (H.N.T.) 

J. II. 16 
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Family OerthiidJ!. 

69 (344). Oerthia discolor, Blyth 

Faun. Brit. Ind.^ Birds, I, p. 331. 

Loi>San-Pa 7000 ft. This appears to be rather rare iti these 
States. I observed altogether nbout four individuals on the higher 
slopes of Loi-San-Pa, and have noticed it nowhere else. (H.N.T.) 

Family Sylviida'. 

70 (389). Megalorus palustris, Horsf. 

Faun. Brit. Ind., Birds, I, p. 383. 

Procured at several places from 2000 ft. to 5000 ft. Common in 
the elephant'grass jungles near the larger streams. (H.N.'J\) 

71 (404). Herbivocdla schwarzi, Radde. 

Faun. Brit. Ind., Birds, I, p. 399. 

Loi-San-Pa 6000 ft. Taunggyi 55(X) ft. 

72 (405). Phtlloscopus afpixis, Tick. 

Faun. Brit. Ind., Birds, I, p. 401. 

Mong Lbng at about 2000 ft. Not common. 

73 (414). Phtllosc'Opds pdlchbr, Hodge. 

Faun. Brit. Ind., Birds, I, p. 407. 

Loi>San«Pa 6000 to 7000 ft. Two specimens 

74 (417). Phtlloscopds sdprbctliosus, 0melin. 

Faun. Brit. Ind., Birds, I, p. 409. 

Very common during the cold weather. Tliis bird was a perfect 
nuisance by its abundance, always getting shot in mistake for something 
else. It was procured up to 7000 ft. ou Loi-San-Pa. 

75 (423). Acakthopneuste plumbeitarsus, Swinh. 

Faun. Brit. Ind., Birds, I, p. 414. 

Loi-San-Pa 3(X)0 ft. Bare. Specimens with and without the doable 
bar on the wing (A. viridiamus ?) were shot. 

76 (468). Pbimia blakdpordi, Wald. 

Faun. Brit. Ind., Birds, 1, p. 454. 

Seen only once at Sinhd at about 3000 ft., when several specimens 
were procured. . All have an exceedingly mfons tinge with very little 
green about them. The Bub-tei*minal black patches ou the tail feathers 
are very large and welhznarked. 
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Family LxNiiDiS. 

77 (474). TjAnius oolluiboides, Lesson. 

Faun. Brit. Ind,., Birds, I, p. 462. 

Umversally distributed. 

78 (475). Lanius nioriceps, Franklin. 

Faun. Brit. Ind., Birds, I, p. 463. 

Fairly common up to 6000 ft. Frequents localities well-provided 

with grass jungle. (H.N.T.) 

79 (484). Hemipus pioatds, Sykes. 

Faun, Brit. Ind., Birds, I, p. 471. 

Common in wooded localities. Particularly plentiful at Kalaw 
4500 ft. 

80 (488). Tephbodornis pondicerianus, Gmelin. 

Faun. Brit. Ind., Birds, T, p. 475. 

Confined to rather dry forest up to 4000 ft, (H.N.T.) 

81 (490). Pbricrocotus speciosus, Lath. 

Faun. BHt. Ind., Birds, 1, p. 479. 

One of the commonest birds in the States. 

82 (500). Pbbicrocotcs pbreorinus, Linn. 

Faun. Brit. Ind., Birds, I, p. 487. 

Common in dry forests at low and medium elerations. 

83 (505). Campophaga melanoschista, Hodgs. 

Faun. Brit. Ind., Birds, I, p. 491. 

Fairly common in dry forest up to 4500 ft- (H-N-T.). 

*84 (510). Gradcaeus mach, Less. 

Faun. Brit. Ind., Birds, 1, p. 496. 

Confined to the dry oak and Dipteroearpus forests up to 4000 ft. 
(H.N.T.). 

85 (512). Artamos puscds, Vieill. 

Faun. Brit. Ind., Birds, I, p. 498. , 

Very common in some places. Probably migrates locally from 
State to State. Wherever it is met with it is fonnd in lai^e flocks. Very 
partial to old clearings (taungyas) where it perches on the dead tree tops, 
sallying forth every now and then catching insects on the wing. 
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Family Obiolioj). 

86 (515). Oriolus tbnuirostris, Blyth. 

Faun. Brit. Ind., Birds^ I, p. 503. 

I procnred one specimen of this species at Papngon in the north¬ 
western comer of the Yatsank State. (H.N.T.). 

*87 (521). Oriolus mblanocephalus, Linn. 

Faun. Brit. Ind.^ Birds, I, p. 506. 

Both heard and seen on several occasions during the tonr in the 
low hot valleys. 

88 (522). Oriolus traillti, Vigors. 

Faun. Brit. Ind., Birds, I, p. 508. 

Elalaw 4400 ft. One specimen procured. Rare; seems to go about 
in parties of three and four. 

Family Eulabetiuj:. 

89 (524). Eulabes intermedia, A. Hay. 

Faun. Brit. Ind., Birds, 1, p. 511. 

Common in the large forests at the foot of the hill ranges in the 
States. (H.N.T.). 

Family Sturnid^. 

90 (538). Sturnia malabarioa, Qmelin. 

Faun. Brit. Ind., Birds, I, p. 527. 

Two specimens procured below Kalaw at about 3000 ft. 

91 (539). Sturnia nemoricola, Jerd. 

Faun. Brit. Ind., Birds, I, p. 528. 

Common in the more wooded portions of the States where it 
replaces 8, malaharica. (H.N.T). Not observed on Loi-San-Pa, 

92 (546). Gbaculipica nigricollis, Fayk. 

Faun. Brit, Ind., Birds, I, p. 534. 

Found occasionally in small parties in the plateaus bordering some 
of the rivers np to an altitude of 3000 ft. Seen also in April building a 
large oonspiouons nest of grass, rags and feathers. I have lately found 
a nest on the top of a cactus bush near Yatsank. (H.N.T.). 

Procured in the paddy fields round Mong Pong and Mong Long at 
2000 to 3500 ft. 
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*93 (649). Aoridotheres tristis, Linn. 

Faun. Brit. Ind.j Birds, I, p. 637. 

*94 (662). ^Bthiopbar fusctjs, Wagler. 

Faun, Brit. Ind., Birds, I, p, 539. 

Both these species were seen and identified near the lake at Fort 
Stodmau. 

95 (553). .^THiopSAR ouANDis, Moore. 

Faun. Brit. Ind., Birds, I, p. 541. 

96 (654). .^THioPSAtt ALBiciNCTUS, Godw.-Anst. and Wald. 

Faun. Brit. Ind., Birds, 1, p. 541. 

Both these Mynas are common thraughout the States, especially 
round cultivation and villages. We procured them from Thamahhan to 
Mong Long 3000 ft. and above. 

*97 (556). Stdrnopastor supbrcilzaris, Blyth. 

Faun. Brit. Ind., Birds, I, p. 543. 

Fairly common. (H.N.T.). 


Family MuscicapidjE. 

08 (560). SiPHiA STROPHiATA, Hodgs. 

P'aun. Brit. Ind., Birds, 11, p. 8. 

Loi-San-Pa 6000 ft. 

09 (562). SiPHIA ALBICILLA, Pall. 

Faun. Brit. Ind., Birds, II, p. 10. 

Bow>ya*that 3000 ft. One specimen. 

100 (669). Cyornis mel angle ecus, Tick. 

Faun. Brit. Ind., Birds, II, p. 18. 

1 procured two specimens of this bird in the Yatsauk State at 
4000 ft., and other specimens on Loi-San-Pa 6000 ft. (H.N.T.). 

101 (570). CtuRNIS ASTIGMA, Hodgs. 

Faun. Brit, hid.. Birds, II, p. 19. 

One specimen procured at Tebok in the Tatsauk State at abcnt 
3000 ft. 

102 (571). Oyornis sapphira, Tick. 

Faun. Brit. Ind., Birds, JI, p. 20. 

Loi-San-Pa at 4500 ft. i 
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103 (572). Ctorvis OAT£»t, Salradori. 

Favn. Brit. Ind., Birdft, II, p. 20. 

Fairly common in fhe evergreen forests on the slopes of Loi-San- 
Pa from 4000 ft. upwards. 

104 (676). CvoBiris BUBEcnLOiDES, Vigoi's. 

Faun. Brit. Ind.^ Birds, H, p. 23. 

Mot with on several occasions at 2000 ft. and above. Common at 
Kalaw 4400. Two specimens procured. 

105 (577). Ctoenis magntrostris, Blyth. 

Faun. Brit, Ind., Birds, II, p. 26. 

Lower slopes of Loi-San-Pa at between 3000 and 4000 ft. One 
specimen. 

106 (.578 bis). Cyoritis brbv[Rostris, Bingb. 

Ann, ^ Mag. Nat. Hist., Land., seventh series, vol. v, p. 359. 

Kalaw 4000 ft. A true Cyornis in habits and coloration, but with a 
remarkable bill approsching in shape that of Chelidorhynx. 

107 (579). Stoparola melanops, Vigors. 

Faun. Brit. Ind., Birds, II, p. 28. 

Not uncommon at elevations of 3500 ft. and upwards. (H.N.T.). 
I found this species nesting in holes on the side of the cart road from 
Bemax’dmyo (6000 ft.) to Mogdk, Ruby Mines District, in April. 

108 (592). CULICICAPA CEYLONENSIS, Swaiiih. 

Faun. Brit. Ind., Birds, II, p. 38. 

Very common, 

109 (593). Ntltava grandis, Blyth. 

Faun. Brit. Ind., Birds, II, p. 40. 

This beautiful species was fairly common on Loi-San-Pa. It seems 
entirely confined to dense evergreen forests at high altitudes. 

110 (594). Nn.TAVA sundara, Hodgs. 

Faun. Brit. Ind., Birds, II, p. 41, 

Not so often met with on Loi>San>Pa as the preceding species. 
Confined like it to altitades above 6000 ft. 

111 (599). TiRPSiPHONB APPINIS, Hay. 

Faun. Brit, Ind , Birds, II, p. 47, 

One specimen was procured in the Yatsank State at 3500 ft. 

(H.N.T.). 
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112 (601). Htpothtmis azckba, Bodd. 

Fann. Brit, Ind.^ Birds, II, p. 49. • 

Met with on tlie western borders of the States below 3000 ft. 

113 (603). Ohblidobhynx hypoxanthum, Bljtb. 

Fann. Brit. Ind., Birds, II, p, 61. 

Rare. One specimen, too mnoh damaged for preservation, was pi-o- 
cnred on Loi-San-Pa at 6000 ft. 

114 (606). EIhipiduba albicollis, Vieill. 

Faun. Brit. Ind., Birds, IT, p. 53. 

Common. The only Pantail met with. 


* Family Tuedid*. 

115 (608). Pratincola caprata, Linn. 

Faun. Brit. Iwl., Birds, II, p. 59. 

We met with this bird everywhere, apparently occurs all over the 
states, 

1J6 (610). Pratincola madra, Pall. 

Faun, lirit. Ind., Birds, II, p, 61. 

(renerally found near grass jungle sparsely provided with trees. 

*117 (611). Pratincola leucura, Blyth. 

Faun. Brit. Ind., Birds, II, p. 63. 

Common on the shores of the Inle lake near Fort Stedman, and 
from thence to Bow^ya^that along the road, frequenting the high grass 
skirting the hike and swampy depressions hy the side of the road. 
(H.N.T.). Near Bow>ya-that I saw several, but failed to secure a speci¬ 
men. (C.T.B.). 

118 (615). Obbigola ferrea, Hodgs. 

Faun. Brit. Ind., Birds, II, p. 66. 

Very common. 

119 (633). Heniccbcs ihmacclatgs, Hodgs, 

Faun. Brit. Ind., Birds, II, p. 85. 

Bather rare ; confined to the beds of rocky streams. It does not 
ascend to any great height. (H.N.T.). Two specimens were procured 
at elevations between IK)00 and 4000 ft, I saw it once on Lol-San-Pa 
at about 6000 ft. (C.T.H.). 
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120 (638). Ohimarehornis lgoooobi'HA.lus, Tigors. 

« Faun, Brit. Ind,, Birds^ II, p. 89. 

This species, so common in the valley of the Gliindwin, seems rare in 
the States. Two specimens were procured near streams in dense ever¬ 
green forest. 

121 (641). Rdticilla aukohea, Pall. 

Faun. Brit, hid.. Birds, II, p. 93. 

The common Redstart of the central plateau. (H.N.T.). 

122 (646). Rhyacobnis fdliginosus, Vigors. 

Faun. Brit. Ind., Birds, II, p. 98. 

Met with only on one occasion, when a specimen was secured at the 
foot of Loi-San-Pa at about 2500 ft. Confined to streams with heavily- 
wooded banks. (H.N.T.). 

*123 (663). OopSTCHDS saulabis, Linn. 

Faun. Brit. Ind., Birds, II, p. 116. 

Extremely common at all altitudes, except in very dense jungle. 

r 

*124 (664). OiTTOCiNCLA MACRUBA, Gmelin. 

Faun. Brit. Ind., Birds, II, p. 118. 

Not uncommon in the well-wooded portions of the States. (H.N.T.). 

125 (676). Merula boulboul, Lath. 

Faun. Brit. Ind., Birds, II, p. 130. 

One $ was prooui*od by me on the plateau in the north-west corner 
of the Yatsauk Shate at 3600 ft. Several others were seen, but 1 was 
npt fortunate enough to bag any of them. The males were very rare, 
I saw only two against six or seven females mot with. At that time 
of the year they seem confined to the evergreen strips of jungle border¬ 
ing the streams. (H.N.T.). 

♦126 (677). Merula atbigularis, Temm. 

Faun. Brit. Ind,, Birds, II, p. 131. 

One was observed by us both quite close to our camp on Loi-San- 
Pa 6000 ft. 

♦127 (679). MeBULA PROTOUOMELiENA, Cab. 

Faun. B^t- Ind., Birds, II, p. 133. 

This thrash is common at Taunggyi 4700 ft. During the rainy 
season it has a most delightful song that it keeps up for hours. The 
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song can be heard at a distance of recy nearly a mile. They breed in 
the stnp of jangle bordering the vegetable garden at TaunggyL *It 
^Iso occurs on the Loi-Lem range. 

128 (690). PetrophiciA ertthrogastea,- Vigors. 

Faun. Brit. Ind.j Birds, IT, p. 143. 

One specimen, Kalaw 4400 ft. 

129 (693). Petrophila ctanus, Linn. 

Faun, Brit, Ind., Birds, IF, p, 146. 

Common. Every rest-house on the i*oad from Thazi to Tannggyi 
seemed to be frequented by one or more of these birdfs. A most silent 
bird. (H.N.T.). 

130 (698). Oreocincla dauma, Lath. 

Faun. Brit. Ind., Birds, II, p. 152. 

Seems to be x’are. One specimen was procured at the foot of Loi- 
San-Pa 2500 ft. 

I have shot it on the Salween-Mekong watershed at 6600 ft, 
(H.N.T.). ^ 

131 (710). CiNCLD.? PALLASi, Tciam. 

Faun. Brit. Ind., Birds, 11, p. 164. 

Rare. 1 have only observed this Dipper in one other locality in 
these States, in streams in the iraus-Salweeh Sub-State of M6s^gan on 
the Siamese frontier. (H.N.T.), 

Two specimens, a pair, were shot by Mr. Thompson at the foot of 
Loi-San-Pa 2500 ft. Both specimens when fresh had the distinctive 
mark of “ the legs plumbeous in front.” 

Tlieso birds are difficult to shoot. Affecting steep, rooky, densely 
wooded streams, they keep flying on ahead ns you approach and dodge 
round the comers rapidly, barely affording a glimpse of their dark 
bodies. 


Family Ploceidm. 

132 (724). Pi/OCBfiLLA JAYANENSis, Less. 

Faun, Brit. Ind., Birds, II, p. 180. 

Common. We met with this bird eveiywbere in grass jungles near 
water, 

133 (726). Munia atricapilla, Vieill, 

Faum BrU, Ind., Birds, 11, p. 183. 

Fairly common in the grass plains in the lake valley. (H.N.T.), 

J, «. 16 
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134 (728). UftOLOKCHA. 6TRUTA, Linn. 

Faun, Brit. Ind.^ Birdsj II, p. 185. 

Met with once in the Mong Pong Snfo-8tate at abont 2500 ft. 

135 (735). Uroloncha ptjkctdlata, Linn. 

Faun. Brit. Ind.y Birds, II, p. 189. 

One specimen was procared by me on the plaiean in the north-west 
corner of the Yatsank State at 3500 ft. in March, 1900, Several flocks 
were noticed at the time. (H.IST.T.). 

*J36 (739). Sporjegikthus FLAviorvENTRLS, Wallace. 

Faun. Brit. Ind., Birds, II, p. 193, 

Not uncommon round the borders of the lake at Port Steilman 
3000 ft. 


Family FniNGiLLiniE. 

137 (7CI). Caupopacds erttheinus, Pall. 

Fann. Brit. Ind., Birds, II, p, 219, 

Loi-San-Pa at nbont 4000 ,ft. Very local in its diiStHbution. 
(H.N.T.). 

*138 (776). PA3.SEE DOMESTious, Linn, 

Faun. Brit, Ind., Birds, II, p. 236. 

The Common Sparrow was seen occasionally only at Fort Stedman. 

139 (779). Passer montanos, Linn. 

Faun. Bnt. Ind., Birds, II, p. 240. 

The common house spari-ow of these States. (H.N.T.). Was 
observed common round most of the towns and villages. 

140 (781). Passer flaveolus, Blyth. 

Faun, Brit. Ind., Birds, IT, p. 242. 

Bather common. Both this and the preceding species build in my 
honse at Taunggyi. (H.N.T.). 

141 (791). Emseriza pusilla, Pall. 

Fann. Bnt, Ind., Birds, II, p. 254. 

Met with on several occasions in small flocks at Taungg 3 nl 4700 ft., 
and on Loi-San-Pa at 6000 ft. 

142 (797). Emdeeiza adrpola, Pall. 

Faun. Brit. Ind., Birds, II, p. 259. 

Bare. (H.N.T.). One specimen was shot out of a flock near 
Bow-ya-that, at abottt,30(X) ft. elevation. 
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143 (801). Emberiz4 butila, PbH. 

Faun, Brit. Ind., Birds, II, p. 263. 

Bare. I have procured this speeies on the Salweon*Mekong' water¬ 
shed at 6000 ft. close to the town of Kengtnng. (H.N.T.). 

144 (803). Melophbs melanictebus, Gmelin. 

Faun, Brit, hid.. Birds, II, p. 265. 

This hcantifni Bunting was met with plentifully, avoiding only 
heavy forest. 


Family Hibunoinioac. 

145 (809). Cotile sinensis, J. E. Gray. 

Faun. Brit. Ind., Birds, II, p. 273. 

Common in suitable localities. (H.N.T.), One specimen procured 
at Mong Long at abont 2500 ft. Several were observed flying in and 
out of buiTows in a perpendicular haak on the Nam-lan sti'eani. 

146 (818). Hirundo smithii, Leach. 

Faun. Brit, Ind., Birds, IT, p. 280. 

Common and a permanent resident on the plateau. (H.N.T.). 
Numbers were seen perched on the telegraph wires along the road fi*otn 
Kalaw to Taunggyi. 

147 (820). Hirundo stbiolata, Temm. 

Faun. Brit. Ind., Birds, II, p. 281. 

Common and a resident species on the central plateau, being found 
there and at Taunggyi at all times of the year. (H.N.T.). One speci¬ 
men shot near Mong Long. 

148 (823). Hirundo ebythropyoia, Sykes. 

Faun. Brit. Ind., Birds, II, p. 283. 

One specimen was pi'ocured in the Mong Kong State about 3000 ft. 
elevation out of several that were hawking abemt. It was seen no¬ 
where else, and apparently was migrating, for 10 days later, retamii^ 
to t^e same camp, not a single individual was to be seen. 

Family Motacillidj. 

149 (827). Motacilla Liccoms, Gould. 

Faun, Brit, Ind., Birds, II, p. 28^ 

Met wjth Qominonly i^oog the road-aides and by the strnanis. 
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*150 (839). LiMONiDBOuus inoicus, Gmeliu. 

* Faun. Brit. Ind.^ Birds, 11, p. 800. 

Bare. Confined to the low w'ell-wooded valleys. (H.N.T.). 

151 (841). Asthus uaculatus, Hodgs. 

Faun, Brit, Ind,, Birds, II, p. 301. 

This Pipit was excessively common, alike on the bare plateau and 
in the wooded valleys. Near Hlaingdet on the Thazi-Taunggyi road I 
came on a rather large green tree snake ( Tragops prasinus') which had 
got hold of an individual of this species by the head. The bird was 
still alive and Battering vigorously, but when i*eleased from the snake’s 
mouth seemed unable to fly away and expired in about an hour. 

162 (847).. Akthus rdfdlus, Vieill. 

Faun, Brit. Ind., Birds, II, p. 308. 

Common. This and the preceding species wore the only Pipits seen, 
neither A, striolatus nor A. richardi w'as met with. 

Family Alaudidj;. 

*153 (801). Alauda oulgula, Fraukl. 

Faun. Brit, Ind., Birds, II, p. 326. 

Very common on the high plateaux. (H.N.T.). 

154 (873). Mibafba nicaorxxBA, Hume. 

Faun. Brit. Ind., Birds, II, p. 336. 

One specimen was procui’ed at Kalaw 4300 ft. It is common iu the 
plains below at Thazi. 


Family Nectabiniioa;. 

155 (882), JaTHOPYGA SEHEUIJE, Tickell. 

Faun. Brit. Ind., Birds, II, p. .348. 

Common from the lowest altitudes up to 3600 ft. I have lately 
procured several specimens in the Yatsauk State. The males of this 
species are very pngnacioas and chase each other about. A male in 
possession of a tree will not allow another to come near it. The 
males of dabryi and gouldiee ai‘e much more tolerant of each 
others presence. (H.N.T.). 

156 (888). JEteopyga gouldije, Vigors. 

Faun. Brit. Ind., Birds, II, p. 352. 

|iOi'4San'Pa at 6000 ft.; ohserved nowhere else. (H.N.T.). 



1900.3 observed in ike Southern 8han States of Uj^er Burma. . 195 

157 (889). .^THOPTGA DABRTi, J. Verr. 

Faun» BriL Ind.^ Birdst II, p. 353. 

Loi-San>Fa 6000 ft. and al)ove. OonBned to liigb altitudes. Com¬ 
mon on Loi-San-Pa- (H.N.T.). 

158 (890). ..iEthoptga saturata, Hodgs. 

Faun. Brit. Ind.^ Birds, II, p. 354. 

Loi-San-Pa at 6000 ft, and upwards. Very common on tho flowers 
of the wild cherry. 

159 (895); Arachnechthra asiatioa, Lath. 

Faun. Brit. Ind., Birds, II, p. 359. 

Conflned as a rule to the lower altitudes in the States, rarely 
ascending above 4000 ft. (H.N.T.). Two specimens procured, Tauogg)*! 
4700 feet, and Kalaw 4300 feet. 

160 (906). Arachnothera magna, Hudgs. 

Faun. Brit. Ind., Birds, II, p. 369. 

Fairly common in well-wooded parts. Has a very distinct call 
which I have heard mimicked by Chloropsis kardtoickii. (H.N.T.). Loi- 
San.Pa from the foot up to about 6000 feet. 

Family Dicjeidj:. 

161 (912). Dicasum cruentatgm, Linn. 

Faun. Brit. Ind., Birds, II, p. 376. 

Found at elevations from 1000 to 4000 feet. (H.N.T.). This pretty 
little species was common at most places along our route, working about 
bunches of creepers and flowers. It was not observed either at Taunggyi 
or on Loi-San-Pa above 4000 feet. 

162 (914). Dicjium chbysorrh<egm, Temm. 

Faun. Brit. Ind., Birds, II, p. 378. 

Less common than tho preceding species. (H.N.T.). One specimen 
procured at about 2500 ft. elevation. 

163 (915). DIC.BUM IGNIPKCTUS, Hodgs. 

Faun. Brit. Ind., Birds, II, p. 378. 

Loi-San-Pa at 4000 ft. and upwards. 

164 (917). DiO£UM OLIVAOEUH, Widd. 

Faun, Bril. Ind., Birds, II, p. 380. 

Kalaw and Loi-San-Ba at 4000 feet and upwards. 
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165 (926). PACHYGLOSSi MEtANOXAlJTBA, Hodga. 

'Faun. Brit. Jnd., Birds, II, p. 886. 

This vary beoatiful Flower-pecker was only twice aeon and procured, 
a d* in tlie Yatsank State at abont 2500 feet elevation, and a 9 on 
Loi-San-Pa at 6000 feet. Like all the IHcxidse it is a restless little bird, 
frequenting bunches of creepers and flowers and twisting in and out 
among them in incessant motion. 


Family Picidj:. 

166 (948). Gbcinus steiolatds, Blytb. 

Faun. Brit. Ind., Birds, III, p. 20. 

Seen only once, and a specimen procured in the Yatsank State at 
2500 ft. elevation. 

167 (950). Gecikus occipitalis, Vigora. 

Faun. Brit. Ind., Birds, III, p. 22. 

Met with on several occasions, but not above 4000 feet, 

168 (954). Gecinus nioeioenis, Hume. 

Faun, Brit. Ind., Birds, III, p. 26. 

Not nnoomraon in the dry forests. One specimen at about 2500 ft. 
shot in company with a number of Oarrulus leucotis. 

169 (960). Hypopicus byperythrus. Vigors. 

Faun. Brit. Ind., Birds, III, p. 32. 

It appears to prefer diy oak forest to other jungle. (H.N.T). Kalaw 
4300 ft., Yatsank State 2500 ft. to abont 4000 ft. 

170 (968). Dendrocopds atratus, Blyth. 

Faun, Brit. Ind., Birds, III, p. 40. 

Loi-San-Pa at 6000 feet and above. 

171 (976). lYNGlPICDS CAEICAPIILUS, Blyth. 

Faun. Brit. Ind,, Birds, HI, p. 46. 

Met with in dry forest on the plateau between Yatsank and MOng 
Pdttg at about 3000 feet. Occurs at Taunggyi 4800 ft. 

172 ( 988). Tiga. JAYANENSis, Ljung. 

Faun. Brit. Ind., Birds, III, p. 61. 

Common in dry forest. This species goes abont in mobs in coiopany 
with Qeeinm n^rigepis. Jays, Drongos, &c- O.N.T.), 
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•173 ( 996). Hemilophus pcLTERUMJNrrs, Temm. 

Faun. Brit. Ind.^ Birds^ III, p. 71. 

•174 (998). Thbiponax feddeni, Blauford. 

Faun. Brit. Ind.^ Birds^ III, p. 73. 

Both these birds were met with daring oar toar more than once, but 
no spccimeus were obtained. The former affects more dense and moister 
forests than the latter, which is essentially a bird of the dry forests. 

•175 (1003). Iysx TORQtriLLi, Linn. 

Faun. Brit. Ind.t Birds, III, p. 78. 

Common on the Taunggyi plateau in the winter, (H.N.T.). 


Family CxPiTONiDje. 

J76 (1007). Megm,^:ma viuens, Bodd. 

Faun. BHt. Ind., Birds, III, p. 86. 

One specimen Loi-San-Pa at 6000 feet. Universally distribntod 
over the States in high forest over 3000 feet. (H.N.T,). 

177 (1009). Thebbiceryx linbatus, Vieill. 

Faun. Brit. Ind., Birds, III, p. 88. 

Common. Occasional specimens have the sides of the neck, breast, 
and npper abdomen pale dirty brown without any lineation. 

178 (1012). Cyanops asiatica, Lath. 

Faun. Brit. Ind., Birds, III, p. 92. 

Was commonly met with. 

179 (1018). Cyanops ramsayi, Wald. 

Faun. Brit. Ind., Birds, III, p. 97. 

Found in dense forests at altitudes of 5800 ft. and above. (H.N’.T.). 
Common on Loi-San-Pa above 6000 ft. 

180 (1019). Xantholjema hjematocephala, P. L. S, Muller. 

Faun. Brit. Ind., Birds, III, p. 98. 

Common in the lower hot valleys. One specimen was procured on 
Loi-Ban-Pa above 6000 ft. 


' Family Cobaciaujb. 

•181 (1023). OoRACiAs AFPiNis, MoClell. 
Faun. Brit. Ind., Birds, III, p. 105. 
Common. 
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182 (1025). Eurtstomus OBiEKTiLis, Ifinn, 

'Faun. Brit, Ind,, Birds, III, p. 107. 

Common in lieayj jangle in tlie northern parts of the Yatsauk 
State. (H.N.T.). 


Family Meropid^;. 

183 (1026). Merops tiridis, Linn. 

Faun. Brit. Ind., Birds, III, p. 110. 

Common. Ascends np to 6000 ft., at which altitude one specimen 
was procured on Loi-San-Pa. 

184 (1030). Melittophagus swinhoii, Hume. 

Faun. Brit. Ind., Birds, III, p. 114. 

Common in some of the low valleys of the States. (H.N.T.). One 
shot below Kalnw at about 3000 ft., but too much damaged to preserve. 

185 (1031). Nyctiornis athertoni, Jard. & Selby. 

Faun. Brit. Ind., Birds, III, p. 115. 

Rather uncommon in the States. (H.N.T.). Two specimens pro¬ 
cured between Taunggyi and Fort Stedman. Elevation about 3500 ft. 

Family Alcedinid.*:. 

*186 (1033). Certle varia, Strickland. 

Faun. Brit. Ind., Birds, III, p. 119. 

Seen daring the tour near several of the streams- Common around 
the lake at Fort Stedman. 

*187 (1034). Certle ltjgubbis, Vigors. 

Faun. Brit. Ind., Birds^ III, p. 121. 

Occasionally found at the head waters of some of the larger streams 
in very dense dark forest, (H.N.T.). 

188 (1035). Alcedo ispida, Linn. 

Faun. Brit. Ind., Birds, III, p. 122. 

Common. 

*189 (1043). Pelarqopsis gurial, Pearson. 

Faun. Brit. Ind., Birds, III, p. 129. 

Common in the low valleys. (H.N.T.). 

190 (1044). Halcyon smtrnensis, Linn. 

Faun. Brit. Ind., Birds, III, p. 132. 

Met with commonly along our route. 
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191 (1045). Halcton pileata, Bodd. 

Faun, Brit. Ind.^ Birds^ III, p. 133. 

liatlierrare. Found at low altitudes only. (H.N.T.). 


Family Bocebotidj:. 

•J92 (1061). Dichoceeos bicornis, Linn. 

Faun. Brit. lad., Birds^ III, p. 142, 

Tbe Great Hotubill was both seen and heard on several occasions in 
the Tatsauk State. 

193,(1063). Anthracoceros albirostrib, Gmelin. 

Faun. Brit. Ind.^ Birds, III, p. 146. 

Common. At the town of Mong Pong 2000 ft. elevation we were 
encamped under a Ficus free in fruit, which wns all day long frequented 
by this species in ci’owds. 

194 (1054). Rhytidoceros undulatus, Shaw. 

Faun. Brit. Ind., Birds, III, p. 147. 

I have only seen and shot this species in the evergreen forests 
skirting the banks of the Mekong river in the Kengtnng State. ( H.N.T.). 

196 (1057). Aceros nepalensis, Hodgs. 

Faun. Brit. Ind., Birds, III, p. 149. 

Rare. Confined to the heavy forest on the highest hill ranges. 
(H.N.T.). One specimen procured On Loi-San-Pa at about 7000 ft 


Family Upupid®. 

196 (1067). Upupa indica, Reich. 

Faun. Brit, Ind,, Birds, III, p. 161. 

The Indian Hoopoe was fairly common in the Tatsank State. 


Family Ctpselid^. 

197 (1086). Macroptemx coronata, Tick. 

Faun* Brit, Ind., Birds, III, p. 180. 

Fairly common in the more wooded portions of the States. 

Other Swifts and Swiftlets were seen, but none sufficiently close for 
identification. Among the latter a Palm S wif tlet was fairly .common at 
Kalaw, but no specimens were secui'ed, 

J, IT. 17 
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Family Caprim0LGIDJe. 

198 (1091). Caprimulgus asiaticds, Lath. 

Faiin. Brit, Ind.^ Birds, IIT, p. 186. 

This species was frequently put np along the road in scrub jungle. 
It does not seem to affect high forest. 

199 (1095). Caprimdlgus indicfs, Lath. 

Faun. Brit, hid., Birds, III, p. 190. 

One specimen seen and procured on Loi-San-Pa at about 7000 ft. 

*200 (1096). Ltncounis cerviniceps, Gould. 

Faun. Brit. Ind , Birds, III, p. 192. 

Common all over the States in suitable localities. (H.N.T.). Its 
ringing trisyllabic cry was heard once or twice on the plateau between 
Yatsauk and Mdng Pong. 


Family Trogonid.*:. 

201 (1101). Harpagtes* ertthrocephalds, Gould. 

Faun. Brit. Ind., Birds, III, p. 200. 

Common. Confined to the lower valleys. (H.N.T.). One speci¬ 
men was shot at Wetpyuye 2800 ft., but unfortunately was so damaged 
by the shot as to be passed preservation. 

Family CuculipA';. 

*202 (1104). CucuLUS canorus, Linn. 

Faun. Brit. Ind., Birds, III, p. 205. 

Very common all over the States in the hot weather. (H.N.T.). 

203 (1108). Hierocoocyx sparverioides. Vigors. 

Faun. Brit. Ind., Birds, III, p. 211. 

One specimen procured at Kyauk-ku in the northern portion of the 
Yatsauk State about 3200 ft. in March. (H.N.T.). 

204 (1113). Cacomantis mebulinus, Scop. 

Faun. Brit. Ind., Birds, III, p. 218. 

Met with only between Port Stedman and SinhS. At Bow-ya-that 
3500 ft. it was coinmon, affecting the trees and bushes along the road¬ 
side. 

t 

* Harpactea, Swainson, 1837, is pro-occupied by Harpaetes, Templeton, 1884, 
used for a genus of Arachnida. 
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205 (1114). Penthocertx soknedati, Lath. 

Faun. Brit. Ind.f BirdSt III, p. 219. 

Kalaw at 5000 ft. One specimen. 

* 206 (1120). Eudynamis honobata, Linn. 

Faun, Brit, Ind.y Birdsy III, p. 228. 

Very common up to altitudes of 4000 ft. (H.N.T.). 

207 (1123). Rhopodytes tristis, Less. 

Faun. Brit, Ind., Birdsy III, p. 232. 

Rare. (H.N.T.). Seen and procured at Nanpandet 2000 ft., and at 
Wetpyay5 2800 ft. 

*208 (1130). Centbopus .sinensis, Stepli. 

Faun, Brit, Ind.y BirdSy 111, p. 239. 

Common. (H.N.T.).‘ 


Family Psittacidj:. 

209 (1142). Paljeohnis pinschi, Hume. 

Faun. Brit, htd.y BirdSy III, p. 254. 

This is the common Paraquet met with throughout the States. 

210 (1150). Lobiculis vernalis, Sparrm. 

Faun, Brit. Ind.y Birds, 111, p. 261. 

I have shot this species in the State of Mongpan and Mawkmai. 
(H.N.T.). 

Family\ Strigi d j: . 

211 (1152). Strix flammea, Linn. 

Faun. Brit. Ind., Birds, III, p. 264. 

Found at Taunggyi. I have taken the nests on low bushes and 
rocks on swampy ground near Taunggyi. There wei*e three young in 
each nest. (H.N.T.). 

212 (1160). Strnidm indbani, Sykes. 

Faun. Brit, Ind., Birds, III, p. 275. 

On the Crag at Taunggyi 4400 ft. (H.N.T.). 

Family AsiONiDjB. 

213 (1166). Kbtdpa jayanensis, Less. 

Faun, Brit. Ind., Birds, III, p. 283. 

I have shot this species in trans^Salween Mawkmai. (H.N.T.)* 
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*214 (1170). Huhca NEBALEiisrs, Hodgii, 

* Faun. Brit, Ind.f Birds, III) p. 287. 

Occasionally fonnd in the lieayy foresi at the foot of the high 
ranges. 

215 (1180). Athene brama, Temm. 

Faun, Brit, hid., Birds, III, p. 301. 

Common in the Pcin Valley MaAvkmai State. (H.N.T.). One 
specimen procured just above Nanpandet at about 2000 ft. elevation. 

216 (1183). GLAuciDiDJt cccHLOiDES, Vigors. 

Faun. Brit, hid.. Birds, III, p. 305. 

Wetpynjfe 2800 ft. One specimen procured. 

*217 (1187). Ninox scutulata, Raffl. 

Faun. Brit, Ind., Birds, III, p. 309. 

Very common all over the States, except at the higher elevations. 
(H.N.T.). 


Familif Pandionidji. 

218 (1189). Fandion ualiaStus, Linn. 

Faun. Brit, hid., Birds, III, p. 314. 

1 have procured this bird on the lake at Fort Stedman, and also on 
the Loikaw rivw. 


Family Vultueida:. 

*219 (1191). Otooyps calvus. Scop. 

Faun. Brit. Ind., Birds, III, p. 318. 

Common. (H.N.T.). Tvro specimens were seen at close quarters 
round the carcass of a dog near the Fort Stedman lake. 

*220 (1196). PsEunooYPS cenoalensis, Qmelin. 

Faun. Brit. Ind., Birds, III, p. 324. 

Common. Generally met with during our tour. 


Family PALCONiDiE. 

221 (1202). Aquila bifabciaxa, J. E. Gray. 

Faun, Brit. Ind., Birds, 111, p. 336. 

This is the commonest true Eagle that is found in tiie Southern 
Shan States. Leaves the country in May. (11.11^7!.). One spemmea at 
Bow>3»«that 3(K)0 ft. 
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222 (1205). Aquil/l uAcnUTA, Gmelin. 

Faun. Brit, Ind.^ BirdSf III, p. 34^. • 

I have shot tliis species close to ibe town of Mongnai. (HJf.T.). 

*223 (1208). Hierabtus pbnnatus, Gmeliu. 

Faun, Brit. Ind.y Birds^ III, p. 344. 

Sparsely distributed all over the States, except on the highest 
hills in the winter. 

224 (1212). Spizabtus limnaStus, Horsf. ' 

Faun. Brit. Ind.^ BirdSf 111, p. 351. 

Very common in the heavy jangles nt the foot of the hill ranges. 
(H.N.T.). Two specimens obtained at about 2500 ft. elevation in the 
Mong Pong Sub>State. > 

225 (1217). Spilobnis cheela, Lath, 

Faun, Brit. Ind., Birds, III, p. 357. 

Common in the low valleys. I procured a young specimen with 
only just tho faintest traces of spots on the plumage of the lower 
parts. (H.N.T,). 

226 (1221). Butastur liventer, Tcmm. 

Faun: Brit. Ind., Birds, III, p. 364. 

Common. Confined to dry eng forest up to 3500 ft. I saw an 
individual chase a Sliikra (Astur badius) and make it drop a lizard that 
it was carrying off. The Buzzard then got possession of the lizard. 
(H.N.T.). One specimen shot near the foot of Loi-San>Fa about 3000 ft. 

*227 (1228). Haliastur Indus, Bodd. 

Faun. Brit. Ind., Birds, III, p. 372. 

Confined to the low valleys. Often seen on the shores of the Iiilh 
lake, Fort Stedman. (H.N.T.). 

*228 (1229). Milvus govinda, Sykes. 

Faun. Brit. Ind., Birds, III, p. 374. 

Common. Disappears in the rains and returns at the end of 
October. (H.N.T.). ' 

*229 (1230). Milvus helaxotis, Tenim. 

Faun, Brit. Ind., Birds, HI, p. 377. 

ConuBjosL in the weJUwooded States, (H.N.T.). 
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230 (1232). Elanus cj;ruleus, Desf. 

* Faun. Brit. Ind., Birds, III, p. 379. 

Seen once or twice in the Yatsank State. One specimen obtained 
in the plains between Bow>ya>that and Hhho 4000 ft. 

♦231 (1236). Circus melanoi.eccus, Forster. 

Faun, Brit. Ind., Birds, III, p. 385. 

Common. Does not leave the plateau till the end of May. (H.N.T.). 

’ *232 (1237). Circus jieucinosus, Linn. 

Faun. Brit. Ind., Birds, III, p. 387. 

Common. Was seen more than once near the lake at Fort Stcd- 
man, and at Yatsauk. 

233 (1238). Circus spilonotcs, Kaup. 

Faun. Brit. Ind., Birds, III, p. 388. 

Rare. One specimen procured near Mong Pong at about 2000 ft. 

234 (1244). Astuk BAUius, Gmelin. 

Faun. Brit, Ind., Birds, III, p. 398. 

Specimens of only the lighter Burmese form {Astur poliopsis, 
Hume) were procured between Taunggyi and Fort Stedman, and at 
Kalaw. 

235 (1246). LoPHOSPiziAS trivikoatds, Temm. 

Faun. Brit. lad.. Birds, III, p. 401. 

Bare. 1 have shot it at Taunggyi. (H.N.T.). 

236 (1247). Accipiter nisus, Linn. 

Faun. Brit. Ind., Birds, HI, p. 402. 

Bare. One specimen procured on the road between Taunggyi and 
Fort Stedman at about 5000 ft. elevation. The specimen, a d*, is a 
remarkably large one. Length 17", Wing 10*1". 

•237 (1255). Falco periorinator, Sundev. 

Faun. Brit. Ind., Birds, III, p. 415. 

Has bred for the last three years on the steep rock known as The 
Crag ” at Taunggyi. (H.N.T.). 

•238 (1257). Falco jogger, G. E. Gray. 

Faun. Brit. Ind., Birds, III, p. 419. 

Common in the low hot open valleys. (H.N.T.). 

We saw but lailed to secure an individdal of this species which 
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frequented a group of trees iu the great paddy plain lying between the 
town of Mong Long and the foot of Loi*San<Pa in the Mong Kong 
State, elevation about 3000 ft. 

239 (1200). Falco SDBBUTEO, Linn. 

Faun. Brit. Ind., Birds, III, p. 422. 

Passes through as a migrant. (H.N.T.). One specimen, a veiy 
richly coloured S , was obtained near the town of Yatsauk. 

240 (1261). Falco severus, Horsf. 

Faun. Brit, Ind., Birds, 111, p. 423. 

Found sparingly in the well-wooded States. I have obtained It at 
Yatsauk. (H.N.T.). 

*241 (1262). Ervthropus AMCRENsis, Gurney. 

Faun. Brit. Ind., Birds, lll,,p. 424. 

This species passes through the States every year ou its journey 
back to Northern Asia. It migrates in parties of several hundred 
individuals, and only remains in any one place for a day or so. The 
date on which the birds appear in the Southern Shan States is very 
constant, and is about the J5th April. On that date I observed it in 
Mawkmai in 1897, and in 1898. I saw it in large parties in the Yatsauk 
State on the 18th April. Again in 1899 I met with it near Kongtung 
on the 16th April, while this year (1900) I noticed largo numbers of 
them at Taunggyi on the 14th April. (II.N.T,). 

242 (1265). Tinnunculus alaudabibs, Gmelin. 

Faun. Brit. Ind., Birds, III, p. 428. 

Common. (H.N.T.). One specimen procured at Kalaw 4300 ft. 

243 (1267). MrcROHiERAx etjtolmds, Blyth. 

Faun, Brit, Ind., Birds, III, p. 432. 

Common. Not found above 4000 ft. as a rule. (H.N.T.). Two 
specimens procured in the Yatsauk State, one at Wetpyuy^. 

Family Coldmbidj:. 

244 (1271). Crooopus phcenicoptebus, Lath. 

Faun. Brit. Ind., Birds, TV, p. 5. 

Common in heavy hill jungle. (H.N.T.). Procured on the fruiting 
Ficus trees at Siuhe 4000.ft., and iu the Yatsauk State. 
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*245 (1281). Trebon kepaleksis, Hodgs. 

• Faun. Brit. Bid.,, Birds, IV, p. 14. 

Commou on tte high ranges. (H.N.T.). 

246 (1283). Sphenocebcus sphenurus, Vigors. 

Faun. Brit. Ind., Birds, IV, p. 16. 

Common on tlie high ranges. Found up to 6000 ft. (H.N.T.). 
A $ was obtained on Loi-San-Pa at about 7000 ft. 

247 (1287). Ducula griseicapilla, Wald. 

Faun. Brit. Ind., Birds, IV, p. 22. 

Common up to all altitudes at suitable times of the year. (H.N.T.). 
Only one specimen was procured during our tour ; and it was only seen 
and heard in January on Loi-San-Pa at and above 6000 ft. 

248 (1291). Chalcophaps ixdica, Linn. 

Faun. Brit. Bid., Birds, IV, p. 26. 

Confined to the low-lying hot valleys. I once procured the skin of 
a new species of this genus in the Mawkmai forests. This bird 
differed in liaving a pure white (not grey) rump. The bill and feet 
were of a horny-brown colour and not red. Otherwise it agreed 
with 0. indica. Unfortunately the skin was destroyed by dogs before 
I could return to head-quarters. I noticed several individuals in the 
forest in which I shot the specimen noted above. 

249 (1297). Dendrotreeon hodqsoni, Vigors. 

Faun. Brit. Ind , Birds, IV, p. 33. 

“ I have pi-ocurod a most extraordinary bird for these hills (the 
eastern slopes of the Crag at Taunggyi), viz., the Spotted Wood-pigeon. 
This bird accoi'ding to Blanford is confined to the Himalayas and 
Eastern Thibet at altitudes of from 10,000 to 13,000 ft. in tbe summer. 
I procured it at Taunggyi last Sunday 22ad April (the hottest time of 
the year here is the end of April), on the Crag at abont an altitude of 
5000 ft. 1 saw several others at tbe same time.” (Extract from a letter 
dated 24tb April from Mr. Thompson). 

250 (1304). Tobtub orientalis, Lath. 

Faun, Brit. Ind., Birds, IV, p. 40. 

This dove was. very common. Several specimens were procured. 

*251 (1309). Tobtgb oambayensib, Gmelin. 

Faun. Brit. Ind., Birds, IV, p. 45. 

Common. (H.N.T.). Observed during tbe tour near the towns of 
Mong P5ng and M5ng.L6ng. 
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252 (1312). Macboptgia tusalia, Hod^. 

Faun, Brit. Ind., Birds^ IV, p. 49. 

Decidedly rare. 1 lately procured a very fine speoimen in the 

K.-W. portion of the Tatsank State at an altitude of 3600 ft. 

Family Phasianida:. 

253 (1328). Qallus FEBRUGmsos, Blyth. 

Faun. Brit. Ind., Birds^ IV, p. 75. 

Common. I have not found this species at altitudes above 4500 ft. 
(H.N.T.). 

254 (1331). Phasianus humij:, Hume. 

Faun. Brit. Ind.^ Bh'ds, IV, p. 80. 

Found at Kalaw, on the hill behind Taunggyi, very common in 
trans-Salween Mawkmai at 3500 ft., and I have recently put up a 
magnificent male at Payingon on the plateau in the N.-W. corner of 
the Yatsauk State. (H.N.T.). 

255 (1340). Gbnnjius lineatus, Vigors. 

Faun. Brit. Ind.^ Birds^ IV, p. 92. 

One i out of a small party of three or four shot at Wetpyu-yS 
2800 ft. 

*256 (1352). . Bambusicola pttchii, Anderson. 

Faun. Brit. Ind.^ Birds, IV, p. 110. 

Common. (H.N.T.}. Met with on one occasion only during the 
tour, at Taunggyi 4800 ft. 

257 (1356). CoTUBNix cobouandelica, Gmelin. 

Faun. Brit. Ind., Birds, IV, p. 116. 

Common at Heho in the rains. 

258 (1363). Abbobicola bdfigulabis, Blyth. 

Faun. Brit. Ind., Birds, IV, p. 126. 

One 6' specimen procured on Loi-San-Pa at about 6000 ft. It 
belongs to the sub-species or variety named A. tickelU by Hume. 

259 (1374). Fraucolinus chtnensis, Osbeck. 

Faun. Brit. Ind., Birds, IV, p. 138. 

Very common on the plateaux but was not seen or heard on Loi- 
Sau-Pa. This bird has a habit of sitting on trees by the roadside, from 
whence it keeps uttering its characteristic call. 

J. u. 18 
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f 

Family TuBKiOisJSt 

260 (1382)« Turnix pdgnax, Temm. 

Faun, Brit, Ind,^ Birds^ FV, p. 161. 

Common. (H.N.T,). One specimen was procured in the Tatsank 
State at about 2500 ft. 


Family Bai.lidj:. 

261 (1402). Gallinula chloropus, Linn. 

Faun. Brit, Ind.t BirdSf IV, p. 175. 

This species was common on the lake at Fort Siedmau and on the 
marsh near Yatsauk. 

*262 (1404). POEPHTBIO POLTOCEPHALUS, Lath. 

Faun. Brit. lad.. Birds, IV, p. 178. 

Tiie same remark applies to this as to the preceding species. 

*2G3 (1405). FtTtiCA atra, Linn. 

Faun. Brit. Ind., Birds, IV, p. 180. 

Apparently not so common as the two preceding species. 

Family Gruid«. 

*264 (1410). GpvUS sharpii, Blanf. 

Faun. Bnt. Ind., Birds, IV, p. 189. 

Close to the lake of Fort Stedman a couple of parties of this species 
were seen sufficiently close for identification. So far as my observation 
goes this bird does not build nearly as large a nest as Q. antigone. Its 
cry too seems to me (o differ somewhat. 

Family Glabeolid.s. 

265 (1425). Glareola oriehtalis, Leach. 

Faun. Brit. Ind., Birds, IV, p. 214. 

Yatsauk State, on the Honan plain. (H.N.T.), 

266 (1427). Geabeola lactea, Temm. 

Faun. Brit, Ind., Birds, IV, p. 216. 

In the valley of the Yong-Mawkmai State. (H.N.T.). 

Family Pabridas. 

267 (1423). Mbtopimus indious, Lath. 

Faun. Brit, Ind., Birds, IV, p. 218. 

Very common bn all the tanks. (H,N.T.). 
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268 (1429). Htjdbophasiakus oBiTtUBCiiTS, Scop. 

Faun. Brit, Ind.^ Birds^ IV, p. 219. 

A few were seen and one shot near Bow>ja*tliat. 

Family Ghabadbiidp:. 

269 (1432). Sabcogrammus atbinuchaus, Blyth. 

Faun, Brit. Ind., Birds^ IV, p. 226. 

Very common. (H.N.T.). One specimen at H^ho. 

*270 (1435). Hoploptsbus vebtbalis, Wagl. 

Faun. BrU. Ind.j Birds^ IV, p. 229, 

Common on the hanks of the larger rivers, snch the Salween and 
Mekong. (H.N.T.). 

271 (1439). Ohabajdbius folvus, Gmelin. 

Faun. Brit. Ind.^ Birds, IV, p. 234. 

Common on the shores of the lake at Fort Stedman and at H5lio. 
(H.N.T.). 

272 ( ? ). .^QIALITIS sp. f 

A Sand Plover was procured by me near Heho 4200 ft., but was 
carelessly lost by my servant who was carrying it before it was eza* 
mined and identified. 

273 (1460). Totands hypoleocus, Linn. 

Faun, Brit. Ind., Birds, IV, p. 260. 

Met with at Kalaw, Fort Stedman, Bow-ja-that, Ac, 

274 (1461). Totanus glabeola, Gmelin. 

Faun. Brit. Ind., Birds, IV, p. 261. 

Sinh^ 4300 ft. 

Near the lake at Fort Stedman and on the road to Bow-ya>that a 
few Stints of kinds were seen but not procured or identified, I am sorry 
to say, 

275 (1482). SoOLOPAX busticula, Linn. 

Faun. Brit, Ind., Birds, IV, p. 283. 

Common. Several are shot every year at Taunggyi. (H.N.T.). 

276 (1483). Gallinago neuobicoi.a, Hodgs. 

Faun. Brit, Ind., Birds, IV, p. 285. 

Common in the marshes to the south of Taunggyi, where several 
couple are shot every year. (H,N.T.). 
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277 (1484). Gallinaoo C(elbstis, Frenzel. 

. Faun, Brit. Ind.^ Birds, lY, p. 286. 

278 (1486), Gallinago stenuka, Kulil. 

Faun, Brit. Ind., Birds, lY, p. 289. 

Both species of Snipe are common. The latter is perhaps more 
plentiful than the former. 

279 (1487). Gallinago galtjnula, Linn. 

Faun. Brit. Ind., Birds, lY, p. 292. 

A few are shot every year on the shores of the Fort Stedman lake. 
It is also found at Hopong Saga and Mawkmai. (H.N.T.). 

280 (1488). Bostbaiula capensis, Linn. 

Faun. Brit. Ind., Birds, lY, p. 293. 

Yery common. (H.N.T.). 

Family Labidjc. 

281 (1491). Labus BBT7NNE1CEFHALUS, JerdoQ. 

Faun. Brit. Ind,, Birds, lY, p. 301. 

Two specimens procured on the Fort Stedman lake. 

282 (1496). Htdbochelidon htbbtda, Pallas. 

Faun. Brit. Ind., Birds, TV, p. 307. 

Found on the Fort Stedman lake. I have not noticed it anywhere 
else except on the Salween river. (H.N.T.). Three specimens pro* 
cured. 


Family Phalacrocobacida:. 

*283 (1326). Phalacbocobax cabbo, Linn. 

Faun. Brit. Ind., Birds, lY, p. 340. 

*284 (1628). Phalacbocorax javanicus, Horsf. 

Faun. Brit. Ind., Birds, lY, p. 342, 

Both species are common in the States in suitable localities. 
(H.N.T.). 

*286 (1529). Peotus MBLAKOGASTEB, Pennant. 

Faun. Brtt. Ind., Birds, lY , p. 844. 

Yery commem. {H.N.T.). I passed within a few feet of one seated 
on a fishing stake in ^e lake at Fort Stedman., (G.T.B.). 
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Family Ibididjs. 

*286 (1544). Plegadis falcinellus, Linn. 

Faun, BriL Ind.^ Birds, IV, p. 364. 

Not uncommon. (H.N.T.). A small flock was seen but unfor¬ 
tunately out of shot, in the swamp near the town of Mong Long 8000 
ft. 


Family Ciconiio^b. 

287 (1548). Dissdba episcofus, Bodd. 

Faun. Brit. Ind., Birds, IV, p. 370. 

One shot at Mong Fong 2500 ft. Seems, in the States, to keep to 
tho banks of streams. 

•288 (1550). Leptoptilus dgeius, Gmelin. 

Faun. Brit. Ind,, Birds, IV, p. 373. 

Bare. I have seen it close to the Mekong ri^er and once at 
Taunggyi. (H.N.T.). 

Family Abdeidj:. 

*289 (1566). Ardeola bacchos, Bonap. 

Faun. Brit. Ind., Birds, IV, p. 394. 

Found throughout tho States. (II.N.T.). 

I believe I saw A. grayi too, several times, but no specimen was shot, 
and 1 cannot be certain that I identified it coiTectly. (O.T.B). 

*290 (1508). Nychcorax griseus, Linn. 

Faun, Brit, Ind,, Birds, IV, p, 397. 

Common.' (H.N.T.). 


Family Anatid£. 

291 (1589). Denbeoctcna javanica, Horsf. 

Faun. Brit. Ind., Birds, IV, p. 430. 

Very common. 

292 (1591). Nettopus coeomandeliands, Gmelin. 

Faun. Brit, Ind., Birds, IV, p. 433. 

Common. Specimens of both the above were shot on the Fort 
^Stedruan lake. 

293 (1593). Anas p<eoilobB7noha, Forst. 

Faun. Brit, Ind., Birds, IV, p. 436. 

Common. This and the next species meet at the lake, Fprt Stod- 
man, and intermediate individuals (hybrids) are often shot. (H.N.T.). 
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• 

294 ('1593 his). Auas zonorhtncha, Swinh.* 

• Common. (H.N.T.). Met with daring our tour on the Fort Sted- 
man lake and at Mong Pong. 

295 (1595). Ghaulelasmus streperub, Linn. 

Faun, Brit, Ind.y Birds, IV, p. 440. 

Abnndant at Mongnai and on the marshy ground bordering the 
Thabet Ohanng (stream) in the Hopong and Waung Wun States. 

296 (1600). Bafila acuta, Linn. 

Faun. Brit, Bid., Birds, IV, p. 447. 

Common. (H.N.T.). 

297 (J601). Querquedula cibcia, Linn. 

Faun, Brit. Ind., Birds, IV, p. 449. 

Common. (H.N.T.). This and the preceding species was not un¬ 
common on the Fort Stedman lake in December and January. 

*298 (3602). Spatula cltpeata, Linn. 

Faun. Brit. Bid., Birds, IV, p. 452. 

Bather rare. Found on the Fort Stedman lake and the Mongnai 
tanks. (H.N.T.). 

299 (1606). Nyroca ferruginea, Gmelin. 

Faun. Brit. Bid,, Birds, IV, p. 460. 

I hare shot this species on the small tank at Mongnai. (H.N.T.). 

Family Pobicifedida:. 

300 (1615). PoBiciPES ORISTATUS, Linn. 

Faun. Brit. Ind., Birds, IV, p. 473. 

I once obtained a pair on the Inl5 lake, Fort Stedman, in December. 

*301 (1637). PoDioiPES ALBiPBNNis, Sharpo. 

Faun. Brit, Bid,, Birds, IV, p. 475. 

Common. (H.N.T.). 

* This Dack is not given in the Fann. Brit. Ind., Birds, but is mentioned in 
part ii, p. 148, of the second part of Mr. Eugene W. Oates* ** A Manual of the Game 
Birds of India’* (1899), and is described in the Cat. Birds B. M., vol. zzTii, p. 211, . 
n. 18 (1896). Mr. Oates calls this species the Chinese Grey Duck, and proposes for 
it and for two other species the now generic name of Folionetta, It has been 
previously recorded from Indian limits from Eentung in the Shan States in the 
“Asian” Newspaper (lOth Jannary, 1899), according to Mr. Oates. [Ed.). 
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VII.—On the Form of Cormorant inhahiHng the Crozette Islands^^^j/ 
F. Finn, B.A., F.Z.S., Deputy Superintendent of the Indian Museum* 

(Witli exhibition of specimen.) 

[Beoelred 80th May j Bead 6th June, 1900.] 

In the British Museum Catalogue of Birds, toI. xxti, p. 894, 
Mr, W. B. Ogilrie-Grant refers the Cormorant of the Crozette Islands 
to Fhalaorocorax verrucosus^ with a mark of donbt. It may therefore be 
of interest to ornithologists to know that we have in the Indian 
Museum, among the specimens belonging to the Asiatic Society, 
the type of Blyth’s Hypoleucus melanogenis (sic), which came from 
the Crozettes, and was I’eceived in 1860 from the late Mr. B, L. 
Layard, on behalf of the Government Museum, Oai>e Town, together 
with numerous skins of South African Mammals and Birds. As the 
reference, in J.A.S.B., vol. xxix, p. 101, has apparently been overlooked 
by the author of the Catalogue, I give it below in full:—“* Hypoleucus 
MELANOOENis, nobis, «,«. Very like H. varins (Gm., Ph. hypoleucoSf 
Gould), of Australia, but distinguished Ly its black cheeks and crest- 
feathers If in. long. Wing 10| in. Tail 5 in. Bill to forehead 2 y^ in. 
Foot 4 in. From the ‘ Crozettes.* ’* 

The asterisk indicates that the species was now to the Asiatic 
Society’s collection. The skin was mounted, but has been long ago 
dismounted, and is now in a rather bad state. It bears part of a paper 
label with the name, locality, and reference to description in Blyth’s 
handwriting. A later label repeats the information, with tho addition 
of the donor’s name. 

On comparing the specimen in question with the excellent figures and 
descriptions of the Hypoleucus group of Cormorants in the volume of the 
British Museum Catalogue above referred to, it is seen to be obviously 
most closely allied to Phalacrocorax albiventer and P. verrucosus^ being 
generally purple-black above, glossed green on wings, and white below 
from chin to vent, and the feet having evidently been orange, not black 
as in P. variuSf with which Blyth compared it. The chin-feathering 
extending barely before the gape, and tho black cheeks noticed by Blyth 
evidently ally it to the two first-named species ; and it farther agrees 
with the forjner of these in the black not extending down the side of tho 
lower jaw, and in the possession of a moderate white alar bar; the 
smaller dimensious, however, bring it nearer to P. verrucosus, with which 
it almost exactly agrees in this respect, and to this species I should be 
inclined to refer it, unless it be considered distinct, in which case tho 
Crozette Island Cormorant will stand as Phalacrocorax melanogenys 
(Blyth). 
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VIII. —On Two Bare Indian Pheasanta.—By F. Finn, B.A., F,Z,S., 

Deputy Buperintendent of the Indian Museum, and Libotbnant H. H. 

Turner. 

(With exLibition o£ specimens.) 

I^Beeeived 80th May; Bead 6th Jane, lOOO.) 

The Pheasants I am dealing with in the present brief paper were 
met with in the Chin Hills during the present year by Lieutenant H. H. 
Tamer, who is responsible for the accompanying notes in brackets, and 
who submitted his specimens of the birds to me for identification. 

Phasianus htimise. 

A typical male of this species, agreeing with the Manipur form, of 
which we have a specimen in the Mnseiim, not with the nearly white- 
rnmped Ruby Mines race or species discriminated by me in J.A.S.B., 
vol. Ixvi, pt. 2, p. 523, and since named by Mr. Oates (Ibis, 1898, p. 124) 
Calophasis hunnannicus. 

[I had left my camp, which was pitched about six miles from Fort 
"White, on the evening of the 6th March, to go after some Hill Partridge, 
which one of my men had seen just below my camp; not seeing any 
signs of them, I w’alked on for about a mile, and was returning along 
the road (the Fort White—Kalerayoroad), when glancing down the khud 
I saw something grey disappeai'ing in the long grass just below me. I 
immediately started to go after it, when I saw what appeared to me a 
light blue streak just disappearing. I immediately fired, but it was 
with fiiint hopes that I walked up to the spot, as not only did 1 think 
the bird had disappeared before I shot, but I Jiad just at the moment 
of shooting slipped. I was therefore very much delighted when I saw 
the blue streak tumbling down the khud below me. 1 immediately 
went after him and secured him; as I was descending the original 
grey bird, which was evidently the female, got up and flew a short 
distance. I walked her up, and my dog again put her up ; unfortunately, 
owing to the thick jangle, I was unable to get a shot. "W’alking on, 
however, I put up another, whether a cock or hen I could not say, as 
it was already dusk. I fired, but the bird flew away, and although I 
believe it dropped, I could not find it. These birds when 1 saw them 
were feeding amongst the dry leaves which littered the ground. 

The next evening 1 tried the upper side of the road« and put 
several (four at least) of these same birds out of some long grass on 
a steep hill-side. 1 only managed to get one long shot, which was 
not successful. 1 again tried the next morning, and was successful in 
bagging another; my dog put it up on our right, and flying very 
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low (/limiigli tho bashes it crossed jast in front of me. Unfortnaatelj 
the bird was not well skinned and I had to throw this specimen away.* 

The specimen that I have retained is a fnlUgrown cock; the other 
one was a young cock without the long tail; the plumage was otherwise 
identical with that of the other bird. The hill on which £ obtained 
these specimens was between 4000 and 5000 feet high, being one of 
the spurs of tlie Chin Hills running down into the Kale valley, and 
the birds were close to the Port Kalemyo—Port White road, just about 
at milestone 20. The latitude is approximately 23°, and the longitude 
approximately 94°.] 

Qennasus davisoni ? 

A pair of Kalij procured by Lieutenant Turner appear to come 
nearest to what Mr. W. 11. Ogilvie-Grant (Cat. B. M. Birds, vol. xxii, 
p. 304), and Dr. W. T. Blanford (Faun. Brit. Ind., Birds, vol. iv, 
p. 95), call by the above name. The male resembles that of Q. horsfieldi 
in size, and in form of tail, and possesses equally well-marked white 
bands on the feathers of the lower back and rump. It differs, however, 
markedly in having the feathers of the upper surface behind the head, 
wings, and tail, all clearly though finely pencilled with white irregular 
lines, the line on tho white-tipped back and rump feathers which 
precedes tho white band at ibe tip being separated from it by a black 
space about equal in breadth to the band itself. A few of the feathers 
of the black under-surface arc similarly but less clearly penoilled with 
white upon their outer webs. 

It is thus intermediate between G. horsfieldi and O. andereoni* 
(witU tho type of which I have compared it) but far more nearly 
approaches the former, not having tho long carved tail and crest of 
the latter, and with the white pencilUngs much reduced in breadth 
and less i*egular. There is also no tendency to plain whiteness in the 
middle or to blackness in the outer tail-feathers, all being equally 
black with white pencilling. It must also very closely resemble Mr. 
E. W. Oates’ Q. williamsi from the same district, (*' The Game Birds of 
India,” vol. i, p. 342) ; but that bird has the light markings of the 
plumage buff and not white, except for the barring on the rump. It 
is quite different in obamoter from the Asiatic Society’s specimens of 
forms intermediate between G. horsfieldi and G. Uneatns, the white 
markings in these being blurred and indistinct. 

* I have dealt with the question of the type of Q. tmdersoni of Messrs. Elliot, 
Blanford, and Ogilvie-Grant in the Ibts (1899, p. 881), and photographs of this are 
now in the British Mnseum. The Q. anderaoni of Mr. Oates* work is the G. daviacmi 
of the "Fauna** and the " Catologne.'* 

J. II. 19 
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The female is like that of Q, horsfieMi, but paler and duller, and 
-with the stippling of the plumage more distinct; the black lateral 
tail'feathers also are pencilled with white, as in the male, but less 
regularly, and the pencilling tends to die out at the tips of the outer 
pail's. 

This sex also therefore appears to closely coirespond with Mr. 
Oates* G, toilUamsi, except again for the white pencilling, which also 
does not tend to disappear on the outermost feathers to the extent 
indicated bj' Mr. Oates. The facial skin in both birds has evidently 
been red, and the bill and feet horn-coloured, as in Q. horsfieldi. 

This form is thus distinguishable from any ns yet described, and, 
if it should be thought worthy of a name, might be called G. Uirnerit 
after its discoverer; but I am very much averse to giving names to 
these numerous and variable forms of Genw&us, and hence range it 
provisionally under that subspecies of Q. horsfieldi to which it bears 
the most resemblance. To G, lineatns I should say that it had no 
relationship, unless G. aiidei'soni be indeed, as Dr. Blanford suggests, 
a cross between this species and G. nycthemems. Bat without breeding 
togetlior Q. nycthemerus^ G. horsfteldt\ and G. lineaitis in confinement 
and noting the result, I do not see how the status of these numei*ous 
more or less pencilled forms of the genus is to he settled. The buff 
pencilling in some of the species described by Mr. Oates is peculiarly 
difficult to account for, except on the supposition that they are all 
really distinct, which seems to me most improbable d priori. 

[The two (cock and hen) Kalij were shot by me on the 15th 
March, 1900, on the road between Kalewa and Minza, Kalewa being an 
important village on the Chindwin from whence supplies are scut up to 
the Chin Hills ; Minza is a small village 20 miles or so to the south of 
Kalewa, the birds being shot about 12 miles from Kalewa. When first I 
saw them they were in the thick bushes on the hank of a small stream, 
but they immediately fiew into the. bamboo jangle, and it was here that 
I shot them. I shot another the next morning close to the same spot, 
but my dog so spoilt the skin that 1 had to eat the bird instead of 
skinning it, and very excellent eating it was. I had already shot a hen 
of this species (I think there is little doubt that it was the same, though 
rather darker than the female 1 mentioned above) at Yasygo, a village 
ia the Kale valley about 60 miles to the north. It was shot, however, 
at such close quarters that the skin was rained. 

The latitude in which the above pair were found is approximately 
23°,- and the longitude approximately 94° 30'; the elevation was between 
600 and 800 feet.] 
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IK.^Notea on the Structure and Function of the Tracheal Sulh in male 
Anatidas .—By F. Finn, B.A., F.Z.S., Deputy Superintendent of the 
Indian Musuem. 

[Beceired dOth May; Bead 6th Jane, 1900.] 

The peculiar bony, or bony and membranons, bulbs foand ai the 
base of the trachea in so many males of the duck tribe, are 'well known 
to be confined to indiyiduals of that family and sex alone. But, well 
known as the Anatidse are or should be, from the fact that so many 
species are shot for food or kept in captivity, thus making specimens 
easily available for dissection, this stractnre of the trachea does not 
appear to have been recorded in some even of the best known species, 
nor does its fanotional importance ever appear to have been fully 
realized. It is my purpose here to note briefly some specific peculiarities 
in the form of the organ which seem to have escaped the notice of 
naturalists, and to conclude with some observations on its presumable 
use. 


Netlopus coromandelianus. 

In writing a popular series of aiiiicles in the Asian newspaper 
in 1898*99, destined for sportsmen who wished to identify the ducks 
they shot, I was careful to note the structure of the trachea in each 
species when I was able to give the information, in hopes of interesting 
my readers in this point. Thus I mentioned that the male of the above 
species was devoid of a tracheal bulb, a fact 1 had ascertained from my 
own examination of the trachea of this bird. Dr. W. T. Blanford, in a 
letter to me on the subject, has informed me that this observation is 
new, and 1 am hence induced to record it here. I find, however, that 
Sir E. Newton (fZas, 1863, p. 459), says of Nettopus aurituSf “Unlike 
most other ducks, the trachea of the male in this species is of a very 
simple form, there being scarcely any enlargement whatever at the 
lower extremity.” It is possible, therefore, that the absence of a 
tracheal bulb may characterize the genus, as appears to be the case with 
Erismaturaf in which genus MaoGillivray, presumably referring to 
E. rubida^ states that “ There is no expansion or tympanum, as in other 
ducks ” (Orn. Biogi\, vol. iv, 1838, p. 331, fide Beddai*d, Structure and 
Classification of Birds, p. 464, footnote). Pallas certainly states (2Soog. 
Boss. As., vol. ii, p. 285), that such a tympanum is absent in E. leueo^ 
e^hala, a fact which I have been able personally to verify (see J.A.S.B., 
vol, Ixvi, pt. 2, p. 527). It would, however, be rash to assume that 
such deficiency of the tracheal bulb must necessarily apply to all the 
species of these genera,* since among the members of the genus 
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Oideniiat 0. nigra alone is exceptional in having no difference of this kind 
between the peaces. 


Aix gahriculata. 

Well'known as is the Mandarin dock, I have been nnahle to find 
any reference to a description oF the tracheal structure of the male, and 
I therefore venture to record that there exists in this sex of the species 
a large, rather fiattened, thin-walled bony bulb of rounded outline, some¬ 
what resembling that of the Muscovy {Cairina moschaia). 

Cairina moschata x Anas hoschas. 

It may be of interest to note that the male hybrid between these 
tviio domestic ducks, jndging from two specimens of each species and of 
the hybiid examined by me, agrees with the Mallard in the size and 
form of the ti’achoal bulb, but has this rather thinner-walled, thus 
approaching the structure of the very thin-walled bulb found in the 
Muscovy di'ake, the very flattened and expanded form of which is 
characteristic. 


Casarca rutUa. 

1 have been unable to discover any mention of tho form of the male 
trachea in this species, and so was unable to give any account of it 
when writing the series above-meuiioned. Since then, however, I have 
obtained a specimen, and find the bulb present and bony-walled, but 
very small, only about the size of a pea, thus differing very much from 
the great doable inflation found in Tadorna eornuia. 

Fdkction op the Tracheal Bulb in Drakes. 

There can be no doubt that the use of this peculiar structure is to 
modify the voice of the owner, as was pointed out, indeed, by Yarrell 
(“Biitish Birds,” article Mallard) many years ago; but the fact needs 
drawing attention to, as it has been doubted, for Cones (fide Dresser, 
**Birds of Europe,” article American Bittern) states that “The curious 
cartilaginous or osseous bulbs at the lower laiynx of most Ducks seem to 
have no influence on the voice.” But nothing could be further from the 
truth,* Yarrell (Zoc. cit,) approvingly quotes Gilbert White’s observation 
on the sexual difference of voice in Ducks; and careful study of the, 
living birds will show that in nearly every case where the tracheal 
enlargement e:i^ts in the male, he emits a correspondingly different 
note from the female—generally one of a weaker character, if not always. 
The accompanying table will make this point clear. 
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With a bony bulb in trachea of male. 

Name. Voice of Male. Voice of Female. * 

Carina moschata. A panting hiss. A sharp quack. 

Aix galerieulata. A snorting whistle (treesA A quacking sneeze (atch!) 
Chenalopex segyp- 

iiaciis. A husky chatter. A harsh barking quack. 

Eunetta falcata. A whistling cry like a A quack five times repeat- 

duckling's. ed. 

Dafila acuta. A faint weak quack. A harsh single quack. 

With a partly bony, partly membranous bulb in trachea of male, 

Ithodonessa cary- A melodious double call Not known; but never 
ophyllacea. {wngh-ah!) gives the male note, while 

the drake often calls. 

Nyroca haeri. A faiqt low quack. A harsh croak {harr !) 

Nyroca africana. „ „ 

Merganser castor. A harsh croak (Jearr!) A short abrupt quack. 

Of course many more well-known cases could be given, but I have 
in the above table merely given some, which being impeifectly or not at 
all recorded, have attracted my special notice. Casarca rtitila is an 
exception proving the rule, since in this bird the tracheal bulb of the 
male is, as above noted, singularly small, and there appears to be no 
difference between the voice of the sexes in consequence. Authors-in 
describing the sexual difference in the voices of various Anatidas, often 
speak as if the quack were common to both seses, and another note 
peculiar to the male alone. At otlicr times no sexual distinction in 
voice is mentioned, as in Hume's account of the Pintail {Dafila acuta) 
“ Game Birds of India,” vol. iii, p, 193). The same explanation will, I 
think, account for both errors, the birds having been studied from a 
distance when in flocks, and the cries of the separate birds thus having 
been confused. With regard to our two domestic ducks (Anas boschas 
and Cairina moschata) the di^kes seem quite incapable of giving the 
duck's note, and vice versd, and I think the same rule will be found to 
apply throughout. That ihere are certain species, like Nettopns cwo- 
mandelianus and (Edemia nigra, in which the male has no tracheal bulb 
and yet gives a different call from the female, in no way invalidates the 
importance of this structure in the others; for the voices of male birds, 
in the OalUnee and Passeres for instance, often differ from those of 
females without any corresponding difference in anatomical structure. 
The tracheal bulb in the Anatidee, where found, merely, in my opinion, 
makes such difference necessary and permanent. 
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• X.—Nofe on Galinaga, an aberrant gentts of Astaiio Butterflies.—^Sy 
Lionel le Nic^ville, F.E.S., C.M.Z.S., &c. 

[Bdoeived 5th June; Bead 4th July, 1900.] 

In the “ Memoirs and Proceedings of the Manchester Literary and 
Philosophical Society,” vol. xliii, part iv, n. IJ, pp. 1-23, pis. ir, 
V and vi (1899), appears a paper by Mr. John Watson entitled “On 
Calinagay the Single Genus of an aberrant Sab'Family of Butterflies,” 
in which he has brought together a mass of most interesting facts 
mostly based on his own original observations regarding these butterflies. 
This paper should be carefully studied by everyone interested in the 
phytogeny of this anomalous genus. 

The following brief notes will show the very various positions in 
the natural order of Butterflies in which Calinaga has been placed by 
different writers;— 

Dr. F. Moore in 1857 when first describing the genus placed it in 
the subfamily Nymphalinm next following the genus Hestina, Westwood ; 
in 1865 he placed it at the end of the Papilionidse, the Pierid^ being 
retained as a distinct family ; in 1895 be replaced it in the family Nym- 
phalid»t but proposed a new subfamily for it, the Calinayin^, which 
will follow the subfamily Nymphalinte. In 1861 Dr. C. Felder placed 
it in the family Nymphalinm after the genus Penthema, Doubleday. 
Mr. W. F. Kirby in 1871 placed the genus second in tho subfamily 
Papilioninm^ but in 1877 be removed it to the Nymphalinm-, in 1894 
he stated that it belonged to the Nymphalidm. In 1872 Herr Gustav 
Weymer noted that Calinagn does not belong to tho Papilioninm, but to 
the Pierinm. In 1873 Mynheer P. C. T, Snellen placed Calinaga in the 
Nymplialinm. M. Charles Oberthiir in 1881 noted that the antennal 
characters of the genus place it between a genus of Pierinm {Leueonea) 
and a genus of Papilioninm (Parnassius). M. H. Lucas in 1884 placed 
it in the same position as M. Oberthur in 1881. Dr. A. G. Butler in 
1885 placed Calinaga in the Nymphalinm. but said that he had no doubt 
that its proper place is in tlie subfamily Satyrinm. In 1886 Dr. O. 
Staudinger placed the genus in tho subfamily Nymphalinm. In 1886 
I placed it in the Nymphalinm wholly on account of the forelegs of the 
imago of the male being pectoral unfitted them for use in walking. At 
that date 1 had seen no female, the forelegs of which have since been 
found to be perfect but unfit for use in walking, being very small and 
pectoral as in the opposite sex. Dr. E. Schatz in 1887 placed Calinaga 
in the “ Diademen ” group, which is the fourth group in his seventh 
family “ Nymphaliden.” For Diadema the genus SypoUmnae is intend¬ 
ed, as Diadema having been proposed in 1817 for a genus of Crustacea 
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cannot be used for the genus of Butterflies proposed by Boisdural in 
1832. In 1688 Mr. H. J. Elwes placed the genus in the Nymphalinm. 
In 1892 Mr. J. H. Leech placed it in the Nymphalinee. In 1898 Dr. Karl 
Jordan placed the subfamily OalUnaginie [sic ]] in the family Nymf^ia* 
lidag. Lastly in 1899 Mr. John Watson noted that the genus has “A 
great similarity to the Tapilionidse (subfamilies Papilionitw, ParnassHrm, 
and Pierinse), and to the NymphaUdse (subfamily Danainse, but not to 
the subfamily which includes the genus ffypolymnaa*).** In writing to 
me on February 10th, 1900, Mr. Watson says that the genus “ Must be 
placed next to (not in) the Danainse.” 

Mr. Watson notes that the egg as far as he has been able to study 
it with very insufficient and imperfect material, i.e,, the broken upper 
portions of two eggs of Calinaga davidis, Oberthur,•obtained from the 
di'ied body of the female, shews that Calinaga is near to the Danainse, 
i.e., to the genera Hestia and Danais. I have nothing fo urge agnin.st 
this conclusion, in fact I agree with it so far that I think it probable 
that Calinaga is allied to the aubgenns Dadena of the genna Danais. 
The acquisition of a perfect freshly depo.sited egg would, I may nole, 
settle definitely at once and for ever the position of this anomalous 
genus. I may note that Mr. W. Doherty has pointed out that Itadma 
nicohanen, Wood-Mason and doNioeville, has 16 vertical ribs on the egg, 
and that Eadena vulgaiis, Butler, has from 14 to 16 vertical ribs, and 
26 cross-lines. When the egg of Calinaga is discovered it will be in¬ 
teresting to note if the vertical ribs and cross-lines agree with those of 
jRadena. Mr. Doherty describes the eggs of the Danainse as “ Much 
higher than wide, leathery, radiate, with numerous broad flattened libs 
and distinct cross-lines, reticulate over a small area at the apex.” Tlie 
raicropyle of the eggs of butterflies is of little or no value for classi- 
ficatory purposes. 

As regards the foreleg, which in the male is very hairy, impoi-fect, 
having but a single joint to the tarsus, while in the female it is perfect, 
having five tarsal joints, the terminal joint furnished with a pair of claws, 
a pair of paronychia, and a pulvillns, Mr. Watson notes that the female 
of Calinaga ” Shews in its tarsal sti'ucture the most ancient type of leg 
of the whole of the NymphaUdfe" I have examined the forelegs of both 
sexes of Calinaga, which I could not do in 1886 when I dealt with the 
genus in the second vol. of “The Butterflies of India, Burmah and 
Ceylon,” as at that date I had seen no female, from which it is clear that 
the genua cannot be plaped in M. Constant Bar’s group Tetrapoda, in which 
both sexes have the forefeet or tarsi imperfect, the Tetrapoda being 


* Becte 'Ry^lmnae. 
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equivalenfi to the family Nyi»phalidss, but that €alinaga should find a 
place iu the Heteropoda^ which has the forefeet imperfeot in the male 
but perfect in the female, the Heteropoda being equivalent to iho 
families Lemoniidse and Lycsenidm. But to place Catinaga in either of 
those families on the structure of the forelegs only is obviously out of 
the question, as in every other respect the genus shews no relationship 
to those families. The forelegs of both sexes of Calinaga are highly 
specialised, and have lost all functional characters, being extremely 
small and quite unfitted for walking. This is a characteristic of tlie 
Nymphalidee, but the fact that the male has a nymphalid foreleg, while 
the female has in structure a foreleg, which, but for its ridiculously 
small size unfitting it for use, would place the genus amongst the 
Lenwniidte, Lyceenidm, Papilionidie and Hesperiidm which have six fully 
developed ambulatory legs iu the female, removes the genus from any 
known family of butterflies as hitherto diagnosed, the structure of the 
forelegs having of recent years been largely used as a primary basis on 
which to divide the families. 

Calinaga has a prototype in the genus Pseudergolis, usually also 
placed in the subfamily NymphaJitm, but for which Dr. Kaz’l Jordan 
has proposed the subfamily name PseudergoliniB, the foreleg of the male 
of whicli has a single joint to the tarsus, the female having five tarsal 
joints, the terminal joint furnished with a pair of claws, apulvillus, and 
bifid paronychia. In both sexes in Pseudergolis the forelegs are veiy 
distinctly longer both actually and propoi-tionally than in Calinaga (in 
while they are ridiculously short), but are still quite unfitted for walk¬ 
ing. FseudergoHa therefore is another gonns that can find no place as 
fur as I can see in any existing family of butterflies as hitherto diagnosed. 
Its transformations (^Pseudergolis wedah, Kollar) are known fortunately, 
and have been figured by me iu Journ. Bomb. Nat. Hist. Soo., vol. xi, 
p. 371, n. 83, pi. IJ, figs. 9a, 9b, larva; 9c, 9d, 9e, 9f, pupa (1898), 
The full grown larva reminds one somewhat of that of the genus 
Apatura (=Potam{s, Hiibner, to follow Di*. If. Moore), subgenus Rohana, 
Moore, while the pupa is like that of the genus Alhynia. Mr. Watson 
says th:it Pseudergolis “ In point of general resemblance and nenration 
is undoubtedly in the Precis and Junonia section of the Nymphalinm.** 
Mr. W. Doherty, who first discovered the abnormality in the forelegs 
of the female, placed it in the Apaturidea, “ Differing but little from its 
neighbours in other points [except the feet], if the feet offered really 
reliable characters” (Journ. A.S.B., vol. lx, pt. 2, p. 32 (1891), 
Mr. Doherty placed Pseudergolis in bis Junonia group, which embraced 
the genera Junonia, Precis, Pseudergolis and Rohana (Journ. 
vol, Iv, pt. 2, p. 123, n. 82 (1886), 
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With regard to the antennee of Oalinagof Mr. Watson says that they 
are “ Similar in general form io those of Danaxs and Euplosa^ and in 
scaling are like those of the Paraasnnm.'^ In my opinion the antennte 
superficially most nearly resemble those of the genus Luehdorfia of the 
Papiliontnao, 'with which they agree very closely in length and shape. 
In Oalinaga they are too short and stout to agree well with the Danainas, 
and too long to agree with Pamassius, besides which the antennsa of the 
latter genus are more abruptly dabbed than in Calinagot and the club 
is thicker. The structure of the legs and the neuration will, however, 
in my opinion, remove Oalinaga entirely from the PapilionidsB. 

With regard to the basal cell of the hindwing in Oalinaga^ which 
is caused by the peculiar conformation of the co^al, subcostal and 
median nervures together with another vein called by Mr. Watson the 
“ internO'CostMl nernile,” that writer sums up the evidence as regards 
Calinaga that in formation it is “ Similar to Parnaseins, and dissimilar 
to the Panamas, and still less similar to the genus HypoUmnas.” I have 
nothing to add to this. The basal cell is found in the Danainas, 
Morphinae, Pierinte, and Papilioninm, 

As regards the general facies of Calinaga I ogree with Mr. Watson 
that it reminds one of the genus Apona of the Pierinse, still more so of 
some species of Parnassius, bat in my opinion most of all to certain species 
of the subgenns Rndena of the Danainse, snj Radena meganira, Godart, 
for the dark Calinaga hnddha, Moore, and Radena juventa, Cramer, for 
the lighter Calinaga davulis, Oberthur, and C. cei’cyon, mihi. Neither 
of the.se species of Radena, however, occur whore tho Calinagas aro 
found. The disposition and extent of tho markings of the two genera 
Radena and Calinaga is very markedly similar. Calinaga is almost 
unique in the heavily hairy, fermginous clothing of the thorax of both 
sexes of all the known species, which strongly contrasts with the 
black abdomen, and this hairiness is characteristic of Parnassius^ The 
coloration feature of the thorax is also noticeable in Pax'nassim cilri’ 
narius, Motsohulsky, of wbiob P. glacialis, Butler, is a synonym, but 
in the latter species the coloured bairy clothing of the thorax is of muoh 
loss extent, forming merely a collar, and is rather paler, more fulvous, 
in shade. I may note that the hairless, leathery abdomen of CaKnaga 
reminds one of that of the genus Danais. 

' I can extend the geographical range of tho genus Oalinaga con¬ 
siderably beyond that given by Mr. Watson, as it is found in the 
Westem as well as in the Eastern Himalayas, but it is a noticeable fact 
that as far as is at preseut known 0. httddha occurs in the Western 
Himalayas only in the Hula Valley, near Dalbonsie, in Ghnmba, at 
Mnrree, and possibly nea^ Mussoorie, there being an immense gap of 
j. II. 30 
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xtearlj 600 miles before it is again met with in Sikkim in the Eastern 
Himalayas ; while to the east 0. davidis, OberthtU', occnrs in Central as 
well as in Western CUina, while 0. sudassnna, Melvill, is found in Upper 
Burma and Upper Siam. 

Dr. George Watt obtained Oalinaga hrahina, Butler, which is a 
synonym of 0. bnddha, Moore, “ Near Assam ” according to Dr. Butler 
who described it, but Mr. J. H. Elwea has noted that the specimens 
wore probably collected in Iho Nag.i Hills on the march from Manipur 
to Kohima. Iti Mr. Elivos’ collection is a female specimen of 0. hnddha 
from Chumba in the Western Himalayas. C. hnddha was originally de¬ 
scribed from N. India, presented by Colonel Buckley, who collected 
largely in the neighbourhood of Mussoorie in the Western Himalayas, 
but no specimens from the Mussoorie region have been obtained in I'ccent 
years. Excepting Dr. Watt there is no European in India as far ns I 
know who has seen a Caltnaga alive except Mr. A. Graliamc Young, 
who informs me th.at it is not very rare in the Kulii Valley, also in the 
Western Himalayas; that it frequents the b.anks of heavily wooded 
streams from 3,500 to under 6,000 feet elevation above tbe sea, never 
higher than that; that it is purely a forest insect, never found amongst 
mere brushwood but always amongst trees; and occurs generally from 
about 26;.h March to 20th May. He notes that once, and once oidy, he 
saw three altogether, in July, 1872. It is very fond of settling on wot sand 
or gravel, Tvhen disturbed it flies off with a strong Pnpi7jo-like flight, 
and that it is very strong on the wing. Last year (1890), Mr. Young 
tells me that his native collector reported that lie saw over twenty 
speclmen-s, but caught only five. In Kulu it is very local, Mr. Young 
knows of two spots only where it occurs. 

In 1886 I noted that “ The species [of Oalinaga] are probably 
mimetic.” I think so still, and that they mimic species of DanaiSf 
C. huddha^ 0. dauidie, and C. ceregon mimicking V. linmiace, Cramer, 
0. sudassana mimicking D. sita, Kolinr ( = D. iytia, Gray), and O, IhatsOt 
Oberthur, possibly the same species; the mimic and its model in all 
oases being found in the same locality. 

In conclusion I may note that tlio opinion I expressed in 1886 that 
“ The proper position of the genus is amongst the Nymphalidse^ though 
a knowledge of its transformations is necessary for determining its 
exact position in that family ” remains unaltered. Till its egg is pro¬ 
perly known (eggs extracted from the body of a long deceased specimen 
are not very satisfactory, though very much better than nothing), and 
Its larva and papa are discovered, especially the young larva on first 
emergence from the egg, the position of the genus must remain uncer¬ 
tain, It is not a hesperid, papilionid, lycaenid or lemoiiiidid, so most 
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come into the family Nymphalidse. Yorions anthoni have placed it in 
the Danain»t SatyrinsCf NymphalinsBt Pierinae, and Papilioninse, Its 
most probable position is I think in the subfamily Danainae as Mr< 
Watson states, and I would place it tentatively after Hestia and Ideopsis 
and before Panais, next before the snbgenus Madena. If, however, the 
male has no extrusible tufts of hairs at the end of the abdomen as have 
all the Danainse, it cannot be placed in that subfamily. 1 think it 
probable that these tufts are absent. The structure of the forelegs of 
the female in correlation with that of the male removes the genera 
Calinaga and PseudergoHa from any hitherto known family of butterflies, 
if the sequence and definition of the rhopalooerous families is to be 
primarily based on the structure of the forelegs of the imago as has 
been done of recent years. But 1 think these two genera must 
come into the existing families as aberrant genera, the genus Oalinaga 
amongst the Danainas an^ the genus Paeudergdia amongst the Nympha- 
Unas. In all five spocies of Oalinaga are known. 1 have g^ven a list 
of them in Journ. A.S.B., vol. Ixri, pt. 2, p. 551 (1897). 


XI.— Notes on hirda collected in Kuniaon.—By Captain 
H. J. Walton, l.M.S. 

[Eeooired 6th June; Bead 4th July, 1900.) 

The birds enumerated in the following list were collected by me in 
British Garhwal and the Almora district of Xumaon daring the months 
of April—July, 1899. 

The nature of the duty on which 1 was engaged rendered it neces¬ 
sary for mo to visit nearly the whole of British Garhwal, and most of 
the district lying east of Almora almost to the boundary of Nepal. 
Unfortunately my camps had to be selected without any reference to 
their merits as collecting grounds, and, indeed, as 1 was travelling nearly 
every day, most of the birds were shot actually from the roads. 

Garhwal is a large district, extending far up into the Himalayas, 
bounded on the north by Thibet, on the west by Native Garhwal, and on 
the south and east by Kumaon. Although there are some very high 
peaks and mountain ranges, as a rule the valleys up which the roads 
run are rather low-lying, averaging about 6,000 feet, but varying from 
about 4,000 to 12,000 feet above sea-level. The sides of the valleys are 
almost everywhere covered with tree jungle, but from Chamoli to 
Toshimath, and again in the neighbourhood of the Mann and Niti 
pusses, the hillsides ore almost bare. In parts the jungle is very thick 
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indeed, and as it is precisely in snoh places that many o! the birds are 
met with, unless one has plenty of time at one’s disposal, one is sure to 
overlook a great many species. The Garhwalis do not seem to take 
much interest in birds, and they are by no means skilful in marking 
down those that are shot. I lost a great many birds owing to the diffi* 
cnlty of finding them in thick undergrowth. 

The climate of Garhwal, in summer, presents great and sudden 
variations. As one marches along, it is often very cold on the higher 
roads, and then, after a steep descent into a low>lying valley, the heat 
becomes very trying. This, of course, is a good thing in one respect, 
as the birds met with necessarily vaiy very much, oven in the course of 
a single march. 

At the beginning of, April the weather was cold with a good deal 
of rain. The latter part of the month of May and the beginning of Juno 
were hot and fine. The rains began about the 10th of Jane, and soon 
became very heavy indeed. At the end of June and throughout July 
the birds were very silent: the jungles were wet and slippery and full 
of small but voracious leeches, and, consequently, not very atti‘active. 

Nearly all the birds were breeding at the time I visited Kumaon: 
I regret that 1 had too little time at my disposal to devote any attention 
to nests. The choice lay between birds and eggs, and 1 preferred the 
former. All the pheasants were breeding or preparing to bi'eed, and 
had retired into the depths of the jungles, consequently I did not see 
very many. I was shown a breeding-place of the White-bellied or Snow- 
pigeon (Oolumha lenconola) at the lower end of the Mana pass, but on 
May 20th, the date of my visit, the eggs had not been laid. 1 hope to 
receive some from the headman of the neighbouring village, later on. 
I also saw two breeding sites of the Alpine Swift (Oypselus meJba) in rocky 
precipices above the Alaknanda river, bnt they were quite inaocessible. 

I left Naini Tal on April 9th, and marching via Almora and 
Ranikhet, entered Garhwal on April IStb. I went first to Kedaimatli, 
which is about 10,000 feet above sea-level in tbe north-west of the district. 
The roads were crowded with pilgrims on their way to the famous 
temple. These people come every year from all parts of India, most of 
them marching up the Ganges valley from Hurd war, as soon as the 
fair there is over. 1 mot pilgrims from Hyderabad (Deccan) and Qnetta. 
i%ie pilgrimage season lasts for about six months, and one can only 
hope that the spiritual benefits received are at all in proportion to the 
physical discomforts undergone by the pilgrims, many of them very old 
men and women. It was bitterly cold at Kedamatb, and snowed hard 
the day I was there (MayAth). 

. .From Kedamath I went vid Ukhimath and Toshimath to the 
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Mana Pass, wliioh I reached on May 19th. By that date the weather 
was begmning to get mncli warmer, thongh the pass was not yet open^ 
Thence tny route was to the Niti pass. On May 31st, two Thibetans, 
the first of the year, had just crossed the pass, but they reported that 
they had been much delayed on the road by heavy snow-drifts. From 
the Kiti pass I marched nearly due south, entering the Almora district 
on Jane 15th. I proceeded to Pithoregarh, in the east of the distiict, 
and returned to Naini Tal on July 17th. 

The numbers and nomenclature adopted in the following list are 
those given by Messrs. Oates and Blauford in “ The Fauna of British 
India, Birds.” 

1. Corvus corax. —I did not see any Havens in Garhwal, but, 
according to native accounts, they visit the higher valleys in winter. 

4. Corvus 'rnacrorhynehus.—Th.o Jangle-Crow is common in all the 
valleys, except the very highest. 

7. Corvus splendens. —The Indian House-Crow only occurs about 
the larger hill stations in Kumaon : 1 did not see any in Garhwal. 

12. Urocissa occipitalis. —The Red-billed Blue Magpie is very 
common, up to about 6,000 feet, wherever there is tree or bush jangle. 

13. Urocissa fiavirostris. —Common at rather higher elevations 
than the last species. 

18. Dendrocitta himalayensis. —Very common: seen generally in 
small parties of from fom* to six. 

24. Garrulus lanceolatus.—Common up to about 6,000 feet: this 
bird feeds a great deal on the ground. 

26. Garrulus hispeetdaris. —Also common: occurs up to rather 
higher elevations than G. lanceolatus. 

29. Gracultis eremita, —I did not see the Red-billed Chough below 
10,000 feet. It was common near Badrinatfa, and the Mana pass. 
There were none at Kedarnath. 

30. Pyrrhocorax alpinus. —The Yellow-billed Chough was very 
common, and very tame, about Malari, and at one or two other places 
in Garhwal. The birds flew about the camp in a very unconcerned way. 
They have a much softer note than the Red-billed Chough. 

31. Purus atriceps. —Common, at'moderate altitudes. 

34. Parus m onticola.—Very numerous. 

35. JBgithaliscus erythrocephalus. —Very common. 

42. Machhlophus xanthogenys. —I only saw the Yellow-cheeked 
Tit once—near Naini Tal. A small party were feeding in some low 
trees on the banks of a small stream. I shot one specimen, but although 
I was constantly on the look-out for more, I did not see the bird again. 
I fancy, therefore, that it must be rather locally distributed in Kumaon. 
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44. Lophaphanes melanoloplms .—The Crested Black Tit is common 
tljroaglioat the district. 

69. Qarrulax leueoloplius .—Tolerahlj common in the lower hills. 

76. Gatrulaz tilbignlaris ,—The White-throated Laughing-Thrnsh 
is very common. One of its notes is n regular hiss—like a snake rather 
than a bird. It is an inquisitive bird, and as a rule not at all shy. 
My Scottish terrier was an object of great interest to this and other 
kinds of Laughing-Tlirnshes. Though they neyer actually mobbed it, 
as Drougos and Mynas often do, they often foliovred the dog for some 
distance through the jungle. I saw about twenty birds of this species 
following a marten {Mustela Jlavigtila) iu the same way. 

82. Trochalopt&rum erythrocephaluni .—This is such a skulker that 
it appears to be much rarer than it probably is. The stomach of one 
I shot was full of small snails. 

90. Trochaloptertim variegatwn. —Fairly common. It has the usual 
habits of the Laughing-Thrushes; is very noisy, and goes about iu 
small troops among scattered bushes and thin jungle. 

99. Trochaloptemm lineatum.—Very common indeed. It has a 
tri-syllabic call, preceded by a low trill: the latter is not heard, unless 
one is very close to the bird. 

125. Fomatorhinus ruficollis .—^Another inveterate skulker in thick 
undergrowth: I never saw more than three birds together. 

174. Stachyrhidopsis pyrrhops .—In thick jungle; not often seen. 

187. Myiophonevta temniincki .—Common everywhere near running 
water, from the lowest valleys to above the snows. It is a thirsty bird, 
and very fond of bathing^ 

204. Idoptila capistrata .—The Black-headed Sibia is very common, 
especially on the edge of forest. It has a very loud, shrill song, which 
it sings perched upon some conspicuous branch. Besides this it has a 
vaiiety of very harsh notes. Out of six specimens that I collected I 
find that the back and scapulars of one (a young male) are almost con- 
colorons with the lower plumage, which is much duller rufous than in 
the others. 

221. Siva cyanuroptera .—I saw and shot the Blue-winged Siva 
a few miles from AUnora, where it was common. 1 did not notice it 
elsewhere. 

226. Zosierops palpehrosa .—1 did not see this White-eye in 
Garhwal: it was common iu parts of the Almora district. 

232. Imlus JtavicoUis.-^A retiring bird, seen among thick under¬ 
growth, in tree jungle. 

249. OhdorepsU hardwickii *— ^Not seen in Garhwal: locally oonunon 
in the Almora district* 
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261. Psarogloasa gpilopiera. —Mr. Oates separates this bird from 
the Starlings, end he is no doubt right* All the same its habits are 
▼ery like those of Mynas, except that it is never seen on the ground. 
It is very noisy and flies about in flocks. It has a very harsh call«note. 
A young bird had brownish irides. 

269. Hypsipetes psaroidet. —Very common at moderate elevations. 
It has many different, mostly harsh, notes. One of them is like the 
“ mew” of a young kitten. 

28.3. Molpagfets infermedius. 

284. Molpastfss leticogenys.~—This and JUT. inteifnedms are the com¬ 
mon Bulbuls of Kumaon: they do not occur much above 6,000 feet. 

315. Sifta himalayeneis. —Very common and generally distributed. 
It is a wondoi’ful tree climber, and progresses with equal ease, 
VGrticall3% upwards, or downwards. 

316. Sitfa einnamomeiventns .—Replaces S. himalayensis at the 
lower elevations: very common at Naini Tal. 

325. Sitla frontalU, —I obtained only one specimen in the Almora 
district. 

328. Dicriirtis longteaudaius. —The Ashy Drongo is very common 
throughout the district. The iris iu young birds is dark brown. 

341. Cerlhia himaJayana. —Common eveiywhere. It has a rnpidly 
repeated note, which is very loud for such a smnll bird, 

343. Certhia nepaleneis. —I obtained one specimen, a male, near 
Yoshimath, Garhwal, on Jane 6th. The testes were so large that it 
was probably breeding then. This Tree-Creeper does not appear to 
have been previously recorded west of Nepal. 

382- Franhlinia gracilis. —Franklin’s Wren-Warbler was common 
at moderate elevations. 

405. Phylloscopus affi,ni8 .—Tickell’s Willow-Warbler was very com¬ 
mon and brooding in Garhwal, above 8,000 feet: it has a loud song. 

418. Phylloscopus humii. —I am uncertain whether a Willow-Warbler 
tliat I obtained should be referred to P. superoiltosus or to P. humii : the 
coronal band is certainly quite distinct, and, therefore, accoi'ding to 
“ The Fauna Brit. Ind., Birds,” vol. i, page 410, more resembles P. super- 
ciliosus. On the other hanil, the second primary is intermediate in 
length between the eighth and ninth, and the bird should tlierefore be 
P, humii (loc. cit., p. 411). According to the geographical distribution 
given by Mr. Oates, it is more likely to be P. humii. Even with the help 
of Mr. Brooks’s paper in Str. Feath., vol. vii, on the subject, the 
identification remains undecided in my mind. 

422. Acanthopneuste viridanus. —Common. 

428. Ac^nthop7ieu8(e occipitalis .—^Another common speoicB at rather 
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high elerations: evidently breeding at about 10,000 feet, at the end of 
M&y, 

434. Oryptolcpha xanlhoschista. — Hodgson’s Grey-headed Fly¬ 
catcher-Warbler is common everywhere. 

458. Snya crinigera. —Common thronghont the district. It has 
an agreeable, but weak song; also a “chiff-chafi’’-like call, repeated 
several times in quick succession. 

475. Lanius nigriceps, —Common in the east of the Almora district, 
especially about Pithoragarh; not seen in Garhwal. 

476. Lanius erythronotus. —Common up to about 7,000 feet. 

495. Terierocotus hrevirostris. —This was the only Miniret I saw; it 
is generally distributed. 

605. Campophaga melanoschista.—l procured specimens and saw 
this bird almost throughout the whole district. 

618. Onolus ktindoo. —Common in many of the lower valleys. 

638. Sturm'a malaharica. — I only saw this bird once; near Almora. 

649. Acridotheres tristis. —Common in the Almora district: only 
noticed at Chamoli, in Garhwal, where it was apparently breeding in 
holes in the elifPs, in company with Oypselns melha and C. affinis. 

658. Semichelidon sibirica, —I got some specimens near Niti, at 
about 10,000 feet; I did not notice it elsewhere. 

568. Cyornis supercdliaris. —Common. 

679. Stoparola melanops. —Very common at low elevations. 

692. Oulicicapa ceylonensis. —Common. 

695. Niltava macgrigorise. —The Small Niltavs is met with among 
low thick undergrowth in the move open, low-lyir.g valleys of Garhwal. 

598. Terrsiphone paradisi. —The “ Ribbon-bird ” is common in the 
lower parts of the district. 

603. Chelidorhynx hypoxanthum. —Common, especially in the higher 
forests. It has the habit of opening its tail ont fan-wise, as it hops 
about bnsbes. 

608. Pratincola caprata. —Common. 

610. Pratincola maura, —Common. 

615. Oreicola ferrea. —The Dark-grey Bush-Chat is mot with from 
the lowest valleys to nearly 11,000 feet. It was common, in May, about 
Niti, almost up to tbe snow line. 

630, Henicurus maculatus. —Common on tbe lower streams and 
about small waterfalls. I saw a couple feeding in a flooded rice field at 
some distance from running water. It is rather shy and restless, and 
frequently perches on low bashes near the edge of a stream. The 
smallest brook suflloes to attract this bird. By quietly approaching one 
of the many culverts that span small streams on the road between Naini 
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Tal and Almora, one was pretty snro to get a glimpse ot aFmdctl^t (Mr two. 

637. Microciehla scduJeri. —X only saw the Little Forldail at onf 
place, near Kedarnath, where it was very oomtnon. It has a short 
twittering song, which it sings in the intervals of seat^hing tinder stones 
for food. It is remarkable to see such a frail little bird standing 
“ knee deep ” in the most rapid torrents. 

638. Chimari'hoi’ma hucocephalns ^—Common thronghont the iralleys 
of Garhwal: it was espeeially numerous about Kedarnath and Badri- 
natb, in May. 

644. Muticilla rnjiventris. —This waS the only Redstart that I saw, 
and that only near the Niti Pass. In the plains of India, in the Cold 
weather, tliis is qnite a tame, confiding bird, but I foupd it very wary in 
Garhwal, and had some difficulty in pixmaring a specimen. This, a male, 
shot on May 31st, had very large testes, and if not already breeding, 
would certainly have done so very soon. I had a long but fruitless 
search for nests of this species. 

646. Ithyacm'nis fultginosus.-^Ootojaioii about all the lower streams 
in Kumnon. 

651. Calliope pectoralis. —T saw this bird at Mana and Niti in May. 
It has a long and prettj^ though weak song. All that I shot Were males. 
I noticed a plain-looking bird, perching on stones and low hushes, and 
rather shy; it was quite a surprise to me, on shooting one, to see the 
bright crimson throat. 

654. lanthia rufilata. —I only got one specimen, a hen, in Garhwal, 
in June. 

663. Copgychus saularis .—Common at moderate elevations, through¬ 
out the whole of Kumaon. 

672. Merula alhicincta,—The White-collared Ouzel is fairly com¬ 
mon in Garhwal. It frequents rather open forest. Both male and 
female have white tips, as well as white shafts, to the nnder tail coverts. 
The margin of the eyelids is bright yellow. 

676. Merula houlboul. —A common forest bii6. It is one of the 
best songsters 1 know, and its loud and varied notes are a striking 
refutation of the old oalnmny that Indian birds “don*t sing.** It 
especially frequents the tops of high trees. 

677. Merula atrigulaHa. —I only saw and obtained one specimen, 
at Dwarabath, Almora. It was feeding on wild cherries neai' the Dak 
Bungalow. 

678. Merula unieolor. —Tickell’s Ouzel was not very common. T 
noted the following colours in a d, shot on June 26tb, which, from the 
tionditiou of its testes, must have been breeding- 

iris—Dark brown. 

J. 11. 21 
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Bill^^Tellow thrOQghoai:. 

Tarsi—Greeui^-yellow; feet, more yellow; claws, yellowish>horziy. 

683. OeocioJda wardi. —Rather a retiring bird; met with only in 
moderately open forest. 

690. Fetrophila erythrogastra.-^l^ot nearly so common, as P, einolo- 
rhyncha, Rock>thrnsh ” seems an inappropriate name for this bird in 
the Himalayas. I generally saw it perched near the top of a high tree. 

691. FetropMla einclorhyncha. —Very common at low elevations. 
The calhnote is a single, rather loud whistle. The Blue-headed Book- 
Thrush, like the last species, is often seen on high trees; it goes about 
in small pa«rties of three or four individuals. 

693. Petrophila eyaniis. —Not very common, but still seen through¬ 
out most of the district. A male, shot near Niti, at about 10,200 feet, 
on May 30th, had testes about the 6i7.e of peas. 

695. Turdus viscivorns. —Common at high elevations in Garhwal, 
even above the snow. It is very pugnacious towards its own kind. I 
never heard it utter other than very loud, harsh notes. 

701. Oreocincla wollissima .—This bird is distinctly rare in Garhwal. 
I obtained one specimen near Yoshimath, among snow drifts at an 
altitude of about 13,000 feet. 

704. Zoothera monticxda. —I only met with the Large Brown Thrush 
in thick forest: it does not seem to be at all common. The claws of the 
anterior toes are white; that of the posterior dusky. 

709. Oinclus asiatiens, —This was the only Dipper 1 obtained: it is 
very common. 

727. JTroloncha acuiicatida. —Hodgson’s Mania is common in the 
lower valleys. 

735. JTroloncha pmctulata. —Common in the same localities as the 
last species. 

746. Pyrrhula eryihrocephala. —Frequents low ringall undergrowth 
in jangle; not at all shy. 

755, Propasser pulchsrvimus. —Very common about Mana and Niti, 
above 10,000 feet. It frequents low bushes, going about in considerable 
flocks. Although this is certainly a handsome bird, its specific name 
would be more appropriate to P. rhodochrous^ which is a lovely bird in 
life. 

756. Propasser rhodochrous. —Only noticed about Badriuath (10,284 
feet). It was very common there in May; in the Mana and Niti dis¬ 
tricts it was replaced by the last species. 

761. Carpodaeus eryfhnnmr^ery common indeed in the lower 
fllleys. Oates its range up to 10,000 feet, but I did not see it in 
Onrhwal abofe 7/100,feet. 
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767. Carduelis caniceps. —I shot one, a cT, oat of alargefiook, 
perclied on a high fir tree, near Niti, at over 10,000 feet: this was tfan 
only occasion on which 1 saw this species. 

771. Metoponia pu8illa.—-K common, familiar bird near Niti. The 
birds were sitting about, like sparrows, on the house tops of the Tillage 
of Bampa, in May. Like sparrows, too, they roosted at night in large 
numbers on one or two particular trees, with the same noisy twittering 
as each batch of new-comers arrived and settled down for the night. 
The reproductive organs were in an advanced stage of development, and 
the bird must, I think, nest in the neighbourhood. The forehead and 
anterior portion of the crown are rather orange than crimson in my 
specimens. 

772. Mypacanihis spinoides. —Common, up to 10,000 feet*. It occurred 
in very large flocks at B>amni, in June (9,000 feet). 

776. Passer domesticus. —Common about the hill stations and lower 
vallejB. Yoshimath (6,000 feet) was the highest place in Garhwal 
where it was common. 

780. Passer cinnamomeus. —This is the common Jungle-Sparrow in 
Kumaon: it is also found round the higher villages. Oates gives its 
range up to 7,000 feet, but 1 obtained specimens at Dungari, Qarhwal, 
at well over 10,000 feet. 

790. Emheriza fucata. —The Grey-headed Bunting is common 
throughout Garhwal. 

794. Emheriza stracheyi, —Common up to 11,000 feet. It has a 
very soft, sibilant call-note; besides this, there is a long, disconnected 
sort of song. 

803. Melophus melamcterus.-^-Common, 

818. Eirundo smUhii .—The Wire-tailed Swallow is generally dis¬ 
tributed throughout the lower valleys. 

822, Hirundo nepaleAsis. —Common. 

826. Motadlla alha. —I shot a male, in full summer plumage, at 
Trijugi Narayan, Garhwal, on May 2nd. The testes were very small. 

830. Motadlla hodgsoni. —Common towards the end of May, near 
Niti. It was very tame, and seems less restless than most Wagtails. 
1 think that this species must breed in Garhwal, as the reproductive 
organs of those I shot were all fully developed. I was unable, however, 
to find any nests. 

831. Motadlla maderaspatensis, —The only place at which I saw 
and procured the Large Pied Wagtail was at Bageswar, to the east of 
Almora. It was very common about the river there. 

832. Motadlla melanope. —Common and probably breeding in the 
higher ranges. Beproductive organs very large in May and Jwa 
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b40. Anihua trivialia,-’! procured several specimens in ApsHd, bub 
not see tba bird later in the samzner. 

841. Anthus maculatus ,—1 shot some of this species at 10,000 feet 
at the end of May. The sexnal oi'gans were still very small, 

844. Anthm amilia. —Not very oommon, and only seen at low 
elefatioBi, 

847. Anthus rufulus. —Baijnath, in the Almora district, is tbe only 
ptaee where 1 obtained ibis bird. 

850. Anthw oosac^s.^Common on bare gi'onnd, at elevations of 
IQ^OOOfeet and over. The day that 1 visited Kedarnath (May 4tb) 
Hodgson’s Fipit was in great force on the plain below the temple. It 
was a bitterly cold day and snowing hard, but the birds seemed quite 
olieerfnb Its habits seem to bo very similar to those of A. pratensis: 
it sings both on tho wing and also when perched on some low bush or 
stone. 

863. Oveocorys sylm»tts.-^Tb» Upland Pipit is common on bare 
hill sides at moderate elevations. It has a very shrill call of two notes, 
frequently repeated, and soars^ like a lark, to a height of twenty or 
thirty feet. 

888.. ASth^ga gouldm.'^Thi& Sttn.bird was locally common, above 
7,000 feet. At certain places, on a fine sunny day, one would notice 
numbers iitting abont. On dull, overcast days cme scarcely ever sees them. 

890. ^thopyga saturata .—Bather less common than the preceding 
species. 

94^8. Qecimts squamattu. — Y ery oommon in all well-, wooded parts. 
1 shot one specimen at above 11,000 feet. Like all tbe genns, it feeds 
a great deal on the ground. Small black anta are a very favourite food; 
4ka WnudiMickev i^ands by tbe side of the ants’ run, and picks them oif 
as they come along. Tbe bird also diligently bouts tbe rhododendroxui. 

950. Qecinus occipital{s.~->Mei. with at ^moderate elevations, but it 
is, 1 think, y eommon. 

9bl> Qocinm. chdorolophus .—I only obioiaed one specimes in 
Haghwal of this species. 

88(X Mypopicus kyperythrus.-AVmj common indeed througbont 
the sn4ke diatrhit, wbei^veir theiw are trees* It. bas a very loud, harsh 
and taps the trees rapidly, making a loud rattle. Tlie lull is 
pale yellow beneath, 

961^ Pondrofif^pus hm<jdoy€nst*.~^lLhe Western Himalayan Pied 
W<3QdpO!^iBi’ is eiso very comuMMi. It has a loud ** clucking ” note, and 
seems partial to very rotten trees; it feeds a great deal on the ground* 

9^. D^ndroi&^m aurmpo.-^F^islj common at moderate eleva¬ 
tions. 
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974. lyngipicus pyg^nmts,'^! only procured thie bird onoe> near 
Almora. 

992. Chrysocolapies guUict'ietaitts.-^TiclielVs Goldeii>baoked Wood¬ 
pecker is not uncommon in the lower valleys oi the eastern part of the 
Almora Division : I did not see it in Garhwnl. 

1006. Megalmna marshallorum .—Very common all over Kumaon, 
up to about 8,000 feet. 1 found this Barbet very wary indeed, and it was 
by no means easy to procure specimens. To start with, it is rather difficult 
to locate the particular tree from which the noisy ohoms is proceeding. 
The Barbets keep a sharp look-out, and most of my attempts at stalk¬ 
ing them ended in failure. However, the flocks Seem to be very regular 
in their movements, frequenting a given tree at almost exactly the same 
time every day, as long as tlie fmit on it lasta I obtained several 
specimens by taking up a position under a tree a little before the time 
that 1 had seen the bird» the day before. They almost always kept the 
“ appointment,” and I got an easy shot. 

1012. Cyaiiopa osia/tca.-—Common in the low-lying valleys oi the 
eastern part of Kumaon, I did not see or hear the bird in Garhwal. 

1025. Em’ystomus orientalU .—I got one specimen in Kumaon at 
an elevation of 4,000 feet. This was the only occasion on which 1 saw 
this bird. 

1031. Ceryle lugubria .—The Himalayan Pied Kingfisher is common 
,at moderate altitudes. It wandeiu about a good deal forsaking a stream 
as soon as the water gets at all thick. It is usually found in pairs 
and is rather wary. It perches indifferently on stones or branches. 

1035. Ahxdo iapida .—Not at all uncommon on the lower streams, 
both in Garhwal and in the Almora district. 1 only shot one specimen, 
at Bageswar. This, a male, has a shorter bill than my specimens from 
other parts of India, the distance from the gape being only 1-7". 

1067. TTpupa indicour^ Common up tO' about 6000 feet. 

1068. Cypaelna —I saw two breeding places of the Alpine 
Swift in Garhwal; both on the Alaknamh)i river. They were quite 
inaccessible, being situated in high perpendicular cliffs at a considerable 
elevation above the river. 

1072. Oypsdm leucmyz.—’Ab moderate elevations. This bird does 
not fly very fast, for a Swift. Two of my specimens, both hens, measure 
6‘8”; the wing of one being 6’6", and of the other 6;55", thus 
approaching the dimensions of 0. pacifietta. The feet of both were 
pale coloured and the claws almost black. 

1073. Cypseltu affinia ,—Not seen above about 6000 feet. 

1095. Oaprimulgua was the only Nightjar 1 

obtained in Geydiwal: it is common* 
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1104. Cueulus eanonis.—Yerj common. 

. 1105. Cueulus saturatus. —Also common. I often beard the call 

of wbat I believed to be 0. poUocepJmlus, but I obtained no specimens. 

1107. Cueulus mid-opteruB. —Verj common. Its call notes are 
often heard on moonlight nights. It has a harsh alarm note, like 
** frequently repeated. 

1118. Coccysies jacohinm, —I shot one specimen, in the Almora 
district, at about 6000 feet, at the end of June. 

1141. PaUeomis schisticeps. —Very common indeed. I shot one 
bird in Garhwal, at 11,000 feet, in June. 

1160. Syrnium ifidrani. 

1184. Glaucidium radiatuvi .—These were the only two Owls that 
I procured', though I saw at least two other species that I was unable 
to identify. 

1193. Gyps Mmalayensis. —I saw this fine Vulture on several 
occasions. There were five or six sitting on the rocks above Bampa, 
near the Niti Pass. They were not at all shy and allowed me to ap¬ 
proach within thirty yai-ds of them. 

1199. GypaHus harhatus. —The Lammergeyer is common, but the 
pei'centage of birds in fully adult plumage is very small. 

1217. Spilomis cheela. —The Crested Serpent-Eagle is common, 
near running water, up to 6000 feet. It is very tame and has a loud 
cry. 

1229. Milvus govinda, —The Common Pariah Kite is met with up 
to considerable elevatious, wherever the country is open. I did not 
see JUT. melanotis^ although constantly on the look out for it. 

1248. Accipiter virgatus. —Fairly common. 

1260. Falco e^buteo. —I saw either this species or F. severua many 
times, but could not procure a specimen. 

1265. Tinnunculus alaudavius. —Very common. 

1283. 8phenocercu8 sphenurus.-^Tho Kokla Green Pigeon is very 
common. It has prolonged rather mournful notes, and a very swift and 
powerful flight. I saw one bird hanging almost head downwards from 
a slender branch, in a most un-pigeon-like attitude, as it attempted to 
reach some food. As 1 was within four yards of the bird, and watched 
it for some minutes, 1 am quite sure that I identified it correctly. 

1292. Oolumba iniemiedia. —Common in cultivated distHcts, at 
moderate elevations. 

1294. Columha rupestris. —I only saw the Blue Hill Pigeon at 
Badrinath, Garhwal. A few were feeding in company with 0. leuconota. 
A hen bird, that I shot, had the irides orange, with a narrow inner 
drole of yellow. On May 20th, the ova were pf the sise of peas. 
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1296. Columha leueonota.—Yery common at and above the snovr> 
level, and not at all wild. They frequent the hill paths and the banks 
of streams, during the middle of the day, in pairs, or parties of three 
or four individuals. In the morning and evening they assemble in 
flocks of twenty to sixty birds and feed in the fields. I saw one of their 
breeding places at Maun, at the foot of the pass, on May 20th, It 
was in a cliff about eighty feet high, overhanging a cascade. The 
natives told me that the Snow-Pigeon always builds rather low down, 
near the water, to avoid the Choughs, which mostly frequent the 
higher parts of the cliff. I do not think that there were any eggs 
laid on the date of my visit, but I saw one bird carrying bnildiug 
materials to a ledge in the rock, and many ooui-ting, tlie males behaving 
just like domestic pigeons. 1 also saw one pair in eoUtt. 

3297. Dendrotreron hodgsoni. —I Saw this very handsome Wood 
Pigeon on several occasions, during the month of May, at about 7000 
feet. Blanford says about this bird :—“ A shy bird, usually seen in 
small flocks amongst the pine forests.” T shot a pair at Gorikund, near 
Kedarnath, on May 2nd. They were feeding on low bashes, about 
thirty yards from my tent, and about fifty yards from tlie village, 
which was crowded with noisy pilgrims. They did not soem to be at 
all sby. I shot the hen first; the cook flew away for a short distance, 
and returned almost at once to the spot from which he had been 
disturbed. The reproductive organs were well developed, and the birds 
must soon have bred. I could get no information from the natives 
about their nidification. The claws are very bright yellow—not “ pale 
yellow ” as stated by Jerdon. 

1305. Tvrtur ferrago .—The Indian Turtle Dove is common, and 
met with up to 10,000 feet. 

1307. Ttirtur euratemis .—^Very common, up to about 8000 feet. 

1310. Turittr risoniis. —Common at low elevations. 

1333. Catreus wallichi. —I did noA see the Cheer Pheasant myself, 
but I bought a skin said to have been obtained near Ranikbet. 

1334. Pucrasia rmcroloplio. —Met with singly or in pairs in many 
parts of the district. At the time of my visit to Kumaon, all the 
pheasants were breeding, and I disturbed them as little as possible. 

1336. Oennasus albierisiatua —Very common. I saw a cook clap- 
ping bis witig.H and making a great demonstration in front of an 
apparently indifferent hen. 

1342. Lophophdrus refulgens .—Tolerably plentiful, and very wary. 

1344. Tt'agopan saiyra .—I did not come aci'oss this pheasant, \m$ 
1 bought a skin from a native. The bird was said to have beoh 
near the Piudari Glacier, 
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1372. FrancoUnns vulgaris ,—^Very common up to 7000. I heard 
a, cook calling at Baxnni, Garhwal (about 9000 feet), just above the 
limit of cultivation. 

1462. Totanus ochropus .—I shot a Green Sand[»iper in summer 
plumage, and saw a few others, at Adabadri, Gailiwal,' on Apnl 20th. 
A few days later tl>ey disappeared. 


XXL—Novici® Indie® XVII. Some new plants from Eastern India .— 

By D. Pbain. 

[Received llth Jane; Read 4th July, 1900.] 

In this paper are contained descriptions of twelve previously undes- 
cribed species of plants from the north-eastern frontiers of India. A 
consideinible number of these have been examined and compared at the 
Kew Herbarium by Sir George King, who has kindly undertaken, for 
some of them, the responsibility of joint authorship. The descriptions 
are, as usual, driwn up in such a way as to conform to the descriptions 
given in Sir J. D. Hooker’s Flora of British India. 

TILIACEAE3. 

1. Gebwia (Eugrewia) NAQENSiDM Pmiw; shrubby, scabrous, 
ovate-lanceolate, acuminate, finely subequally seri’ate; cymes axillary, 
peduncled ; buds obovate, striate; drupe 2-or 1-lobed, subtesselately 
rugo.se with lenticular swellings, each crowned by a stellate hair. 

Assam ; Eastern Naga Hills at Narazu, J. W. Masters 1263! Teock 
Ghat near Tingali Bam, Brain's Collector 1281 262! Margarita, Brain's 
Collector I 

Young shoots scabrous with stellate hairs; bronches terete, sparsely stellately 
hairy. Leaves rather thick, 4'6 in. long, 2 5 in. wide, base rounded, S-nerved, central 
nerve with 8-4 pairs of slightly arching nerves, sparsely stellately hairy above, rather 
densely stellately hairy, especially in the nerves, benentii; stipules subulate as long 
as the petioles. Cymes axillaiy, umbellate, few-flowered, peduncles ‘3-‘5 in. long, 
pedicels as long, in fruit elongate and reaching *6 in., bracts triangular-lanceolate, 
‘2 in. long, stellate-hairy outside, striate within* Buds ‘25 in. long, *2 in. wide. 
Sepals ‘4 in. long, lanceolate. Petals linear, ‘8 in. long. Torus densely adpresaed- 
rnsty-tomentose, *15 in. long, cylindrio. Drupe with 1 or 2 orbioalar lobes, ‘3 in. 
long and broad and *25 in. thick. 

The Calcutta Native Collector describes the flowers as yellow. The leaves most 
nearly resemble those of the Burmese species O. mierostemma ; the margins are, 
however, more finely toothed. The flowers are quite unlike those of O. mierostemma 
and most closely resemble those of Q. oppositifolia, but the torus is very considerably 
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than in that flpeoiefl. The fruits affoird the most distinetire ohamctw; tfaejr 
approach mrat nearly to, though they are still widely different from, thos»of Q. umhsl- 
hfera Bedd. (O. capitata Dale.), next to which species the systematic position of tlie 
present one is. 


OLAOINB^. 

2. Gomphandra s errata King ^ Prain; leaves serrate, otate or 
ovate-lanceolate, cymes axillary or also from leaf-scars lower down, rattier 
longer than the petioles. 

Kacuik Hills ; Mjitkyina, Prain's Collector ! 

A small tree, everywhere glabrous. Leaves chartaoeous, glandular •serrate except 
at the ounealc base, apex acute, nerves about 9 pairs, prominent beneath; length 
usually about 6 in., breadth 2-3 in.; petiole '5 in. Cymes finely puberulohs. 
minute, 4~6>toothed. Corolla and stamens not seen. Fruit ‘5 in. long, ovate, narrOWed 
gradually to an acute tip, dark-brown, smooth, crowned by the remains of the st^ma, 
pericarp thin, firmly ooriaceoos, the inner layer almost woody. Seed large, testa pale, 
thin. 

Very different from any of the other species of Oomphandra either in Herb, 
Kew or Herb. Calcutta. 


GOMBBETAGE^. 

3. CoMBRETUM RACHnTENBS King ^ Prain; leaves ovute-lftnceo- 
late, caudate, glabrous above, finely rusty.pubesceiit beneath, only 
.subopposite; flowers in axillary, simple or sparingly branched, almost 
spicate lax racemes ; calyx not constricted above the ovary, densely rusty 
outside, glabrous within. 

Kacuin Hills ; near Sima, Prain's Collector ! 

A large scandent shrub, without thorns; branches densely rusty-pubescent. 
Leaves subopposite, 8-9 in. long, ^26-3 in. wide, chartaoeous, caudate apex *5-‘75 
in. long, margin entire, base abruptly ouneate or almost rounded; petiole densely 
rusty, '85 in. long, stipnles subulate *25 in. long, subpersistent. Baoemes 8-4 in, 
long, branches if present few, 1-1'5 in. long, raohis densely rusty; bzacteoles minute, 
rusty. Floioers snbsessile. Colye csunpanulate, 6 dobed, densely rusty externally 
throughout, *2 in. long, lobes ovate-aonte, glabrous within. Petals narrow obovate, 
exceeding the calyx, *15 in. long, glabrous. Stamens 10, those of the antipetalons 
series with short but distinct filaments and lanceolate anthers, the others with 
short broad oblong anthers subsessile. Ovary sessile, quite glabrous, gradually 
narrowed into the glabrous simple style. 

A very distinct species unlike any of the 5>merons Indian species. Among 
Indian Comlreta it most resembles C. daeystachyum Kars, which has hotvever 
4-merouB flowers. In foliage it very closely resembles Combretum ferruginewm 
Schimper, from Abyssinia. " 

OIjEAGEuS. 

4. Ja8minum bxcbllsns King ^ Prain; glabrous; leaves opposite 
pinHatOly V-foliolate, less* often 5-folio1ate or occasionally close to the 

iL. 22 
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in^orescence 3-foliolate, leaflets cordate- or ovate-lanceolate, glaln^ous, 
aub^S-nerved; cymes axillarj Inx ; calyst-ieefh short; corolla white, tnbe 
in. long. 

Kaghih Hills ; Shan Bnsti, Sadon, 6000 ft., Prain’a Collector ! 

An extensive olimber* Terminal leaflet 2—2'6 in. long, *S-’75 in wide, lateral 
nearly as wide, nsnally 3, leas often 2 pairs, only 1*26-1*6 in. long, 10-14* 

flowered, bracts snbnlate •2-'25 in. long, pedicels 'S-l'flS in., slender. Calym glabrons, 
teeth subulate *1 in. long, as long as the tube. Corolla white, lobes elliptic, subacute, 
•5 in. long, ‘flo-'S in. wide. Fruit not seen. 

Neither in the Kew Herbariutii nor in that of Calcutta can we find anything 
like this very handsome Jasmine. The inflorescence reminds one most of that of 
J. diitpermttm, when its cymos arc axillary, but the long slender pedicels, the calyx, 
atid the leaves are very different. The species comes nearest J. officinale Linn., but 
BgMn the oalyX'teeth are different, being in onr plant much shorter, while the cymes 
are axillary not terminal, and the pedicels are longer than in J. offcinale. 

ASCLEPIADAOE.®. 

5. Marspenia (Eumaradenio) leiocarpa King 4* Prain ; quite 
glabrou.s except the finely puberulous racliis and pedicels ; leaves ovate- 
lanceolate or ovate caudate-acuminate, base rounded or cuneate; flawers 
in rather lax axillary racemes; follicles quite glabrous. 

Kachin Hills ; between Myitkynia and Sadou, Prain's Collector ! 

A large climber; etem stout, smooth as are the branches, petioles and leaves on 
both surfaces from a very early stage 5 the youngest leaves very finely deoidnously 
laxly puhernlons. Leaves 3-6 in. by 1-3 in., nerves spreading, rather prominent 
beneath, 5-8 pairs, glandular above at the petiole; petiole *75-l'25 in. long. 
Racemes 4-6 in. long, lower portion of axillary raohis 1-2 in. long, uniform and 
glabrons (peduncle-like), the rest pnbemloas, slightly zig-zag, with small tumid 
minutely scaly and pubescent nodes in the retiring angles, about *8 in. apart below, 
approximate above. Flowers at the nodes nsnally solitary, sometimes germinate, 
rarely more, on puberulons slender pedicela *25 in. long. Sepals snborhioular, nearly 
glabrons, with faintly hyaline margins. Corolla not seen. Follicles^ only one of a 
pair developed, when quite ripe 1*6 in. long, *16 in. in diam., lanceolate, rather 
abruptly narrowed at the base, coriaceous, quite glabrous in the very yonngest 
stage. Seeds narrowly ovoid, *25 in. long. 

Very nearly related to M. Hnctot'ia B. Br., and Jf. erwxarpa Hook, f., but ex¬ 
tremely distinct on account of its mnoh smaller, qnite glabrous follicles, and smaller 
seeds. 


6. Cbropeoia eaghibensis Prain ; Ua/oes slightly puberulous above 
and on maigins, glabrous glaucescent beneath, long petioled, ovate 
acuminate base rounded; corolla-lobes snbspathulate half as long as the 
slightly curved tube, their apices ciliate and connate so as to form a 
conical crown over the not greatly dilated throat; coronal lobes 10, 
tnangnlar, ciliate, less than half as long as the linear, slightly olayate. 
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straight processes. 0» pnbescens Prain in Bee. Bot, Bnm. Ind. i, 252 
not of Wall. 

Kachin Hills ; Myitkyiua, Brain's ColUctoi'! 

A slender oUmber with glabrous stems, branches, peduncles and pedicels, leaven 
8-8'5 in. by 1*5-1*75 in.; petioles ‘6-*7S in. Peduncles ratber slender, as long as 
petioles, 8-12-fld., pedicels ‘5-‘6 in. slender. Colye-segments'■lanceolate their tips 
pinkish, glabrous, *2 in. loi^. Corolla slightly curved, 1*25 in. long, base slightly 
inflated, upper third of tube somewhat abruptly funnel-shaped; tube pale green 
with small purple spots in upper third and with pinkish lines below} lobes green' 
in lower, yellow in upper half and the margins there purple-oiliate. Follicles dender, 
spreading horizontally, each 4 in. long, *25 in. in diam., greenish with irregular red 
streaks. Seeds about 20 in each follicle, narrow ovate, compressed, *4 in. long, 
‘12 in. wide, coma white, nearly twice as long as seeds. 

Erroneously distributed in 1898 under the name 0. pubeseens, this is to be 
found in various collections. The species is perhaps most nearly related to 
C. Thwaitesii Hook., from Oejdon, but is abundantly distinct. The present description 
is drawn up from living specimens which have flowered in the Royal Botanic 
Garden, Calcutta. 


ACANTHACE-(E. 

7. Gyhnostacuyl'U (Cryptopbragmium) Listebi Prain; luiimtely 
puberulous; leaves large, short-petioled, oblanceolate; panicles mostly 
lateral, ma&y-flowered ; corolla *75 in. long. 

Chitiagono ; Demagiri, in rocky places, Lister J62 1 

A small undershrub, uuder a foot high. Leaves attaining 8 in. by 3 in., widest 
at tbe junction of the anterior and middle third, acute or acuminate, tapering 
gradually in the basal half to a petiole ‘5—*75 in. long, margins entire, veins slightly 
arched forward, 12-14 pairs, minutely puberulous on both surfaces. Panicles chiefly 
from the axils of tbe lower leaves and the leaf-soars below these, l'5-2*5 in. long, 
branches subspioate; flowers solitary or olnstered; bracts small, linear. Sepals 
*2 in., linear. Corolla pubernloas. Anthers linear-oblong. Capsule *6 in., very 
narrow, glabrate. Seeds ovoid, compressed. 

'Very closely related to Oynmostachpum latifolvnm T. And. {Cryptophragmiutn 
latifoUum Dalz.), and with that species standing,' as regards habit, rather distinotty 
apart from the other Indian Oymnostachya. It is, however, vmy distinct from 
&, latifoUum on acoonnt of its differently shaped leaves, its shorter flowers with 
different anthers, and its mnoh smaller capsules. We are indebted to Mr. C. B. 
Clarke, for having very kindly compared our specimens with the material preserved 
in the Herbarium at Kew. 

8. Pebisteofhs LONGIFOLIA King §r Prain i haves diitiitotly 
pBtioled, lanceolate, glabrous except for some adpressed hairs on midrib 
aborve and below; bracts lanceolate, faintly puberulous; corolla pink, 
1'25 in. long. 

EIacqin Hills ; Sadon, Brain's Collector ! Eastabm Kaga Hjlls 
near BaUjan, Brain's OoUgetor / 
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Leaven 4-6 .ia. lonjgi '76-1 in. wide, margin ttndalate, gradnallj tafiMri^ from 
junotioo of middle and lower third to apex and to a slender petiole *76 in. long} 
ft>phideB very slender plentiful on both sarfaces. Braet« *75 in. long, *26 in, wide, 
aoute. Filaments sparsely pubesoent; antfaer-oells linear, one superposed for half 
its length. 

This is very lilce a plant at Kew from lebang, (Henry n. 4153) ns regards foliage, 
bat the lohang plaB1^bas broader bracts than the Kachin one though it has a aimilar 
oondeosed infioresoenoe. Hypoestes salicifolia O. Kuntze, represented at Kew by a 
flovmrless scxap, named by its author, resembles our plant in leaves, infloresoenoe 
and bracts without however quite agreeing with it absolutely in these characters. 
Oar plant has however the twO'Oelled anthers that distinguish Periatrophe from 
Hypoeates. Henry’s n. 4153 from lobaog, at Calcutta, differs considerably from onr 
ptont. 


LABIATE. 

9. Gomphostemma (Pogosiphon) inopinatum Train ; ascending, 
leafy stems, and flowering scapes distinct; leaves distinctly petiole^; 
spikes erect, not mten*apted oven at the base. 

Kachiii Hills ; Langkon, 3000 ft. elev., Train* s Collector ! 

Stems cwcending, rooting below, 4*grooved, and with rounded angles, several 
from a woody rootstock with numerous tufted, woody, bi'anching, slender roots ; 
about a foot high; densely clothed with a close, ash>grey, stellate tomentnm, inter¬ 
mixed with a copious pnbescenoe of laxly spreading, long, white hairs. Leaves 4-6 
pairs, the lowest small, the pairs 3-4 in. apart; petioles 1-1*5 in. (oooasionally about 
2 in.) long, pobescent like the stems but with fewer long, lax, white hairs in propor¬ 
tion to the stellate pubescence; lamina broadly ovato-aonte, 3-5 in. long by 1*75-3 
in. wide, the base of lower leaves slightly cuneate, of the npper rounded ; margin 
finely crenate except at the basal fifth; nerves about 6 pairs, ascending ; upper sur¬ 
face finely velvety with a soft, ash-grey, stellate pubescence interspersed with longer, 
simple, sabodpressed tomentnm, under surface softly velvety with a felted, whitisli- 
grey, stellate pubescence. Flowers densely whorled, in radical spikes 8 in. long, 
1*25 in. wide, on erect pednnoles 8-6 in. long, with sometimes n pair of small foliaceons 
opposite bracts about *S5 below the spike; peduncles with pubescence exactly as on 
the stem, but themselves terete and more slender; floral bracts obovate, dentate, 
sparsely stellate-pubescent tinged with pink, the lowest *5 in. long, *26 in. wide. 
Calym wide-oampannlate, glabrous within, tube rather closely stellate externally, 
liijfib with 5 equal, wide-triangular claret or purple lobes, sparsely stellate on the 
strongisb central and weaker marginal nerves; *5 in. long, *3 in. wide, the lobes 
*2 in. long; bracteolesobovate-lanoeolate ‘2-*25 in. long, reddish. Corolla *75 ih. long, 
upper tip Bubeutire, lower 3-lobed with slightly emarginate mid-lobe and inflated 
throat, apparently aunulate within. Stamens exserted, filaments hirsute at their 
Ovary and style glabrens. Nutlets usually 4> sometimes 2-3, reddish, 
quite .g^bEpns,, wall very thickly coriaceous when dry. 

Only one of our specimens had a few rather shrivelled corollas, from two of ‘ 
these, unsoaked as carefully as possible, the above description is given. Their 
oolour is not particularly noted by the native collector, who simply remarlm ’’ flowers 
red,” with reference' doubtless to the purple or claret-oolonred calyx* Further 
ezaminatiou of less advanced specimens will be required in order tooonflnn.the. 
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existence of a distinct annulus. Its othwr ohairactere howoror amply jtutify its 
title to specido rank. It is not very like any of the hitherto described Indian 
Gomphosttmmaia. The fact that the Aowera occur on independent leafless Stem! 
or scapes recalls the habit of G. ehinenae OHr. and the fact that the calyx and less 
markedly the bracteoles are purple-coloured, recalls also G. Curtisii, and G. pedumevt- 
hitmn which are the other members of the group Pedunculata to which G. ehifenae 
belongs. The general facies of the species nevertheless rather recalls the $trohilina 
group of the § Pogosiphon to which, from the presence of hairs within the corolla 
tube, it must necessarily be referred. If, however, we are right in supposing that 
these hairs form a distinct annulus, instead of being scattered as in the other 
Btrsbilina, it must be considmred in this respect as linking that group with the 
hitherto somewhat isolated G. Hemaleyanum. 

This is the second new species recorded since the publication by the writer in 
1^1 of An account of the Genus Gomphostemma (Ann. Buy. Dot. Gard., Cidoutta, iii. 
227, et eeq.). The other species, Gomphostemma furfuracea Hallier fil., has been very 
fully and accurately described and figured by its author, after comparison with tbe 
material in the Calcutta Herbarium, in Bull, de Vherbier Boissier vi. 351, 622 t. 9, 
f. 1 a-o (1898). It is a species of § Evgomphostemma, group Melissifolvi, and as its 
bracts are not longer than the calyx it comes nearest to G, velutinum and G. Masterni. 
The outer bracts are however in shape like those of G. ovatum and G. melissifolimn, 
so that it stands, as its author has already indicated, intermediate between G. ovatum 
and G. Mastersii, It is a native of Eastern Sumatra. 

Another point with reference to this genus may be noted in passing. In the 
account of the genus referred to above, tbe position of Gomphostemma fiavescens' 
Miq. was left doubtful. In the following year the writer was able to say that, 
judging from specimens of the plant (Aafi^ocoma/iavescena Zoll.) on which Miqnel’s 
species is based, kindly lent by Dr. IVenb from the Bnitenzorg Herbarium, this 
species was in reality Gymaria acuminata Dene. In 1896 the writer was afforded, 
though the kindness of M Drake del Castillo, on opportunity of examining the 
actual type speoimeu of Anthoeoma Jlaeescens and of thus confirming the accuracy' 
of the identification published in Annals of Botany vi. 214 (1802). 

CHLORANTHACEtE. 

10. Chloranthcs kachinensis King ^ Train; leaves subsessile, 
ovate, cAudate-acamiuate, margin finely gland-serrate except at the 
enseate base; anthers 3, connate by tbeir connect !'^; spikes in termi¬ 
nal clusters. 

Kachin Hills; Shan Busti, Sadon, near water, Train's Collector! 

An evergreen erect uiiderahrub ; leaves glabrous, shining above, dull and finely 
pnbernlous on the nerves beneath, nerves about 10 pairs doubly inarched within the 
mangin, length 6-8 in., breadth 3-3'6 in., caudate apex ‘76-1 in, long ; petiole ‘1 in. 
long or 0. Spikes 3*5 in. long, 4-6 together, fascicled at the apex of the facanob«|' 
among linear bracts, surrounded by 2 closely approximated, distiobouB pairs of leaves. 

The leaves most resemble those of C, officinalis Bl., but tbe fascicled instead of 
pauiuled spikes at once distinguish it. The infloresoeuce is like that of C. nervosus 
Coll. A Hemsl., from'the Shan Plateau, which is however at once dis tinguished by 
its coarsely serrate, distinctly petioled and smaller leaves which are not caudate- 
acuminate at the apex. , 
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LILIAGE^. 

• 11. SmiIiAx (Easmliax) PoTTiKGEBi Pmtn; 6rancAee terete, smooth 

or with few minute black veri-ucee; leaves 6>6 in. by 4*5-5*5 in., ovate 
abruptly acuminate, the narrow tip *6 in. long, thinly subcoriaoeous or 
chartaceouB, very dai'k green above, glauoesoent beneath, 5>co8tate from 
the slightly cordate base, petiole 1*5 in., the basal portion *6 in. long, 
nari'owly sheathing; 'peduncles solitary, axillary, 3*5-4 in. long, very 
slender, i*igidly wiry, terete, smooth, 25-30-flowered; pedicels rigid, 
slender, grooved, *5-'6 in. long. S. luacrophylla Prain in Uee. Bot, 8urv, 
Ind. i. 275 (not of Boxb.). 

Kacbin Hills; Myaungjong, Pottinger; near Sadon, Prain's 
Gollecior ! 

Alt extensive climber j leaves somewliat shining above, with strong secondary 
reticnlations; between the main-nerves on both surfaces ; cirrhri slender, wiry, 4*5 in. 
long, springing from apex of sheathing part of petiole. Peduncle springing from a 
swelling *2 in. above the petiole, bracts 0, braoteoles at base of pedicels shortly 
oblong obtuse, pale-brown, palea-like, persistent, making a small globose head ’25 in. 
across. ^ flowers not seen. $ Periaa^k segments ovate obtuse under *2 in. long; 
staminodes 3, style shwt with 3 stout recurved stigmas. Fruit small *25 in. diam. 

A very distinct species coming nearest 8. ferox and its allies, but not very closely 
related to any hitherto described Indian species. 

AKOlDE^di:. 

12. Ckyptocosynb Cuuuuasiana Prain ; leaves linear-lanceolate; 
tube of spathe narrow, longer than the limb, limb of spatho lanceolate 
aente not twisted, distinctly rather distantly transversely plicate within. 

Kachim Hills ; Keju river, near Sima, Prain* s CoUector ! 

Tuberous, stoloniferons. Leaves 5-8 in. long, ‘25>*3 in* wide, rather abruptly 
aonte, lower fonrth to third sheathing; midrib distinct. Scape very short. Tube of 
spathe 3 in. long, limb 1*25 in. long, lanceolate acuminate, purple within, with 
transverse folds, *1 in. apart, crossing its whole inner surface. 

A very distinct spedles, in habit much resembling a small form of C* eiliata 
Fisch., and in this respect unlike any other Indian species of the genus* Its spathe 
has, however, a limb that is rather longer and much narrower in proportion to the 
tube than that of C, eiliata^ while there ore no fimbrim but, instead, there are 
nnmerouB transverse rngse as in C. spiralis Fisch., which has however different 
leaves, a twisted limb to the spathe, with a tube much shorter than the limb. This 
species has been very kindly compared with the matmial {ureservad in Herb. Kew 
by Sir George King and Mr. N. E. BrowA* 
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XIII.— A list of the Asiatic species of Ormosia. — By D, Prain. 

[Received 21st June ; Read 4th July, 1900.J 

On two previons ocoasions the writer lias dealt with the genua 
Ormosia (N.O. Leguminosse) in the Societjr'a Journal.^ The communica¬ 
tion of three new forms from the Kachin Hills representing at least 
two new species, and the presence of two apparently undescribed forms 
among Chinese collections, renders it advtsible to provide the requisite 
specific descriptions. It may therefore be as well to give at the same 
time a key to all the known Asiatic species as a preliminary to an 
exhaustive monograph of the genus. 

According to Hooker and Jackson* the earliest name for the genus 
is Toulichiba ^ Adaus,; as however, the name Ormosia * Jacks, is in 
familiar use it is convenient to retain it. Other generic names have 
been from time to time applied to one or more species of Ormosia. 
These are Latia Hook.* and Am.,* Gh.£NOLOBIUM Miq.,* and, in the 
writer’s opinion, Arillaria Kurz.*^ To these Bentham has tentatively 
added Macbotbopis DC.,^ a genus founded by DeCandolle to include two 
plants from S. China and Cochin China that foim the genus Anagyris 
Lour.* as opposed to the true Aitagyris of Linnams. This tentative 
Induction has been formally accepted in the Index Kewensis bat it is not 
acceptable to the writer because the keel, Loureiro tells us, is in his 
two species longer than the standard; this is not the case in any known 
Ormosia and as neither of Loureiro’s plants are known to modern 
students it is better to keep Maci'otropis separate. These objections, 
however, do not apply to the reduction of Macbotbopis Miq. (not of 
In the first place Miquel in dealing with the two species which 
he referred to Macrotropis found it necessary to provide for their 
reception a new section Amacrolrcpis^ characterised by having the 
standard as long as the other petals, that is lo say Miquel had to 
abandon the character that is most distinctive of the true Maerotropis 
before he could accommodate his two species in the genus. In the 
second place there ai*e authentic examples of both Miquel’s plants in 
Herb. Calcutta and both are true Ormosias. 

1 J.A.6.B. Itvi. 2,146 and 467 (1897). 

2 Indez Kewensis ii. 867. 

B Adans. Fam. iL 826 (1768). 

4 Jackson in Trans. Linn. Soo. z. 860 (1811). 

8 Hooker and Arnotth Bot. Beeoh. Voy. 188, t* 88 (1833), 

4 Hiqnel, Flor. Ind. Bat. Snppl. 802 (I860). 

7 Kura, J.A.S.B. xlii. 2.70(1878). 

* DeCandolle, Prodr. if. 98 (1825). 

2 Loureiro, Flor. Oo<dtin*Ohin. 260 (1790). 

1* Miquel, Flor. Ind. Bat. BnppL 294 (1860). 
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ARTTiURTA Knrz, hnR not been accepted an a valid genns by Baker * 
gr by the editors of the Index Keivmisis. The species on which it is 
founded was treated by Roxburgh,* who has left a coloured drawing of 
the plant in Herb. Calcutta, as a Sophora. Wight has reproduced this 
figure * and in discussing it has suggested that the plant is nearer to 
Ormosia than to Sophora but that, owing to its having a fleshy pod, it is 
perhaps a distinct genus. This genus he refrained from founding because 
the account given by Roxburgh of the arillus was not clear to him. 
Kurz has confirmed and amplifled Roxburgh's account of the arillus 
and has therefore provided the generic description that Wight did not 
ventui’e to give. Tauberthas adopted Kurz’s genus, though his attitude 
miay require to bo discounted to some extent, for he at the same tin>e 
retains among the Orniosias the species on which Arilhiria is based.* 
In spite of the views expressed by Wight, Kurz and Taubort the writer 
agrees with Baker and Bailion* in thinking that the species may quite 
well be accomodated in Ormosia, though he nevertheless thinks the 
diaracters of the species ( Oi'mosia robtista) are such as to entitle it to 
the rank of a snbgenus. 

Bentham has, for convenience, divided the Brazilian species of the 
genus into two gjoups,® Ooncohres or species with the leaflets glubrous 
to the naked eye on both sides except perhaps, the midrib, and with the 
leaves not mnch paler beneath than above, and Discolores with the leaves 
paler beneath and there manifestly puberulous silky or tomentose. Baker 
has also, in essence, adopted this method of subdividing the genus and 
Tanbert has even formally adopted Bentham's groups as sections and 
applied them to the whole genns. This subdivision, however, does not 
always permit species that are naturally closely related to remain 
together and it is not improbable that a classification which depends 
more on the characters derived from frnit and seed and less on characters 
obtained from the shade of green and the degree of tomentum of the 
leaves will in future be found more satisfactory. 

Below a purely tentative scheme of classification is briefly 
sltetched;— 

Pod with woody valves t seeds scarlet with or without a black spot near the 

bilum not enveloped in an aril; Sub-gen. TotriiicsrBA. 

Leafotaofais bearing at its tip the distal pair of leaflets ns well as the terminal 
leaflet; Sect. CHacNonoBiau. 

1 Hooker, Flor. Brit. %ud. ii. 262 (1878}. 

* Boxbnrgh, Hortus Bengalensis 81 (1814). 

B Wight, loones t. 246 (1840). 

4 Bugler Naturlioh. Pflanzenfam. iii. 3. 194 (1694). 

4 Baillon, Hist, des Plantes ii. 862 (1869). 

• Martins, Flora Brasil, XV, 1. 816 (1862). • 
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Lftaf-rachis prolonged beyond tbo distal pnir of leaflets to support the termi¬ 
nal one ; Sect. Orhosia proper. 

Pods with thickly woody valves not septate between the large seed# 
which are usaally solitary; Sab-sect. iTacrodisca. 

Pods with thickly woody valves septate between the small seeds which 
are asnally several; Sab-sect. Layia. 

Pods with thinly woody valves and usaally solitary always small seeds; 
Sub-sect. Avtacrotropia, 

Pod with fleshy valves; seeds black, enveloped in a fleshy arillns; Sub-gen. 
Abillabia. 

The Asiatic species of which safficiently complete material has 
been reported should be distributed as follows among these groups:— 

A 

I. Toulichiba. 

1. Cha:nolobium. 0. pachycarpa, 0. venom, O. decemjuga, O. 

temjugal O. polita. 

2, Ormosia proper. 

(a) Macrodisca. 0. macrodisca, 0. gracilis, O. fravancorica. 

(b) Layia. O. emarginatn, 0, Hmryi, O. inopinata, O. Jasca, 

O. glauea, 0, Balansae. 

(c) Amncroti'opis. 0. microsperma, 0. parvi/olia, 0. smnatraua, 

O. yunnamnsis. 

II. Abillaria. 0. robuata. 

The other species given in the subjoined key, which is more or less 
artificial, at all events in detail, are species of which the fruit is not 
yet known. In the account of Ormosia given in the Society’s Journal, 
1897, a previously undescribed species was there named 0. nitida. 
There is however, a prior O. nt^i'da Vogel,* which stands good; it has 
therefore been necessary to rename the Malayan species. 

Key to the Asiatic species of Ormosia. 

Sreot trees:— 

Pod with fleshy valves; seeds with complete arillns; 

leaflets glabrons beneath ... ... ... 1. 

Pod with woody valves:— 

Seeds with a black adnate basal arillns, leaves minutely 
sparsely pubescent underneath :— 

Panicles fastigiate, flowers white ; pod 8 cm. wide; 

seed 2*5 cm. long ... ... ... 2. 

Panicles lax, flowers yellow; pod cm. wido; seed 

2 cm, long ... ... ... ... 3. 

l^Linnaaa, xi. 405 (1837). 


rohusta. 

macroAiaca, 

gracilis. 


3 . II. *33 
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Seeds with e nniform pink testa and no arillns : — 

Leaflets beneatii glabroan or only downy along the 
midrib:— 

Leaflets 8-6 

Calyx gTabroas; leaflets obo7ate*oblong obtnse 

or emarginnte, base cuneate; stamens 9 ... 5. emarginaie. 

Calyx pubescent; leaflets elHptic»oblong obtusely 

aonminate, base rounded; stamens 5 ... 4. nemieaitratm. 

Leaflets 7*9; base rounded ; calyx pubescent:— 

Leaflets narrowly oblong; rachis prolonged 
beyond distal pair of leaflets 
Leaflets dark green gradually narrowed to an 
acute point ... ... ... 6. ealav&suis. 

Leaflets pale grey-green, caudate-acuminate:— 

Pod broadly oblong, 5-6 cm. long, 8‘5 cm. wide, 

seeds large 2'5 cm. long ... ... 7. fravanconca. 

Pod narrowly oblong, 6-7*5 cm. long, 3 cm. 

wide; seeds small I cm. long ... 8. glauea. 

Ijeaflets broadly oblong, apex rounded or shortly 
abrnptly cuspidate; ntchis bearing distal 
pair of leaflets, as well as the terminal leaflet, 
at its tip ... ... ... 18. ftoHtu. 

Leaflets beneath more or less persistently hirsute or 
▼elrety;— 

Leaflets with distinct petiolules and the leaf-rachis 
prolonged beyond the distal pair of leaflets :— 

Pod large with thickly woody flattened valves; 
pedicels long, |r<) to quite as long as calyx.— 

Pods n.arrowly oblong, 6-7 cm. long, 2'25 cm. 

wide, seeds 1*26 cm. long or less 
* Leaflets 7-9, thickly coriaceous, glabrous 

above, densely velvety beneath ... 9. Henryi. 

Leaflets 15-17, chartooeous, deciduonsly 

pubernlonsabove, softly pubescent beneath 12. lama. 

Pods broadly oblong, 5-6 cm. long, 8*6 ora. 
wide ; seeds 1*5 cm. long or longer; leaflets 
7-11, rarely 5 

Pod glabrous; racemes even in fruit mnoh 
shorter than the leaves 
Corolla pink, leaflets persistently pubescent 

beneath ... ... ... 10. inopinata. 

Corolla yellow, leaflets glabresoent with age 10b. inopinata 

VAB. dubia. 

Pod pubescent; racemes in fmit as long as 

the leaves ... ... ... 11. Balaneae, 

Pod Small with thinly woody convex valves, 1*5 
cm. wide; pedicels less than half os long as 
calyx* 

Leaflets small, 6 cm. long or shorter, 9-13, 

..shortly aonminate ... ' ... 17« parvifoliut 
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Leaflets large, 10 om. long or longer:— 

Leaflets thinly pabescent beneath; panicles 
la*, bracts small»— 

Leaflets 7'>0, rarely 5, ovate, obovute or 

elliptic, pale-green .. ... 14. Hwmatrarm. 

Leaflets 13, narrow oblong dark-green ... 15. yuunaTiensis. 

Leaflets densely pubesoent beneath, dark- 
green 11-13; panicles fastigiate, bracts 
conspicnons:— 

Pod glabrons ... ... ... 16. mierosperma. 

Pod hirsute ... ... ... 16b. mierospertHa 

TAB. lUdlepi. 


Leaflets with short petiolnles or snbsesstle, leaf-raohis 
bearing at its apes the distal pair of leaflets as* 
well as tbe terminal leaflet: — 

Pod with thinly woody valves, 2-2*6 cm. wide ;— 
Leaflets 13-16^ ovate-aente ... ... 19. 

Leaflets 19-21, lanceolate aonminate ... 20. 

Pod with thickly woody valves, 3‘5 cm. wide; leaflets 
ovate oblong:— 

Leaflets abruptly shortly cuspidate; pod persis¬ 
tently woolly ... ... ... 21. 

Leaflets obtuse or subobtuso; pod glabrous ... 22. 

Climber; leaves glabrous beneath, dark green . . 13. 


septemjuga, 

decemfugvL. 


paehycarpa. 

venosa. 

scandens. 


ORMOSIA JACKti. 

Subgeuus 1. ArilIjAria Kurz (pro geiiere) Journ. As. Soc. Beng. 
xlii. 2. 71. 

1. Obmosia robdsta Baker in Hook. fil. Flor. Brit. Ind. ii. 252 (1878) ; 
Tauh, in Engl. Naturl. Pjlanzenfam iii. 194 (1894). O. floribunda Wall. 
Cat. 5337 (1832). Sophora robusta Bo.'ob. Hurt. Bmg. 31 (1814) ; Wight 
leones t. 245 (1840). Arillaria robnsta Kars Journ. As. 8oc. Beng. xlii. 2. 
71 (1873) and xlv. 2, 224 (1876) and For. Flor. Brit. Burma i. 334 
(1877); Taub. in Engl. Naturl, Fflanzenfanu iii. 3. 196 (1894). 

Assam ; Brahmaputra Yalley, near foot of Akba Hills, King’s 
Collector I Silbet, Roxburgh (Ic. in Herb., Calcutta) ! DeSilva {WaU Oed, 
5337) 1 Chittagong ; Eodala Hill, King’s Collector J Burma ; Amherst, 
Falconer ! Biangoon, JKurz! Pegu Yomah, Kmz! 

Sabgenns 2. Toulichiba Adans. (pro genere) Fam. ii. 326 (1763). 
§ Buobmosia. O&MOSiA Jacks, (genus) Trans. Linn. Soc. x. 360 
(1811). 

^ Magbodisca. 

2. Obmosia macrodisca Baker in Hook. fil. Flor. Brit. Ind. ii. 253 
(1876); Brain, Journ. As. Soc. Beng. Ixvi. 2. 148 and 467 (1897). 

Malayan Peninsula ;• Malacca, Maingay ! Singapore, Bidley t 
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3. Ormosia gracilis Train, Joum. As. Soc. Beng, Ixvi. 2. 148 and 
468 (1897). 

Malayan Peninsula ; Perak, Scoriechini ! Kunstler ! Wray ! 

4. Ormosia semicastrata Hance, Journ. Bot. xx. 78 (1882) ; Forbes 
^ Hemsl. in Joum. Linn. Soc. xxiii. 204 (1887), 

China ; Hongkong, Ford, fide Hance. 

This epecies is not yet represented in Herb. Calcutta. 

5. Obmobia EMAKOINATA Benth. ill Kook. Kew. Journ. iv. 77 (1852), 
and J’/or. Kong-Kong. 96 (1861); Forbes Sr Hemsl. in Journ. Linn. 
Soc. xxiii. 204 (1887). 

China ; Hongkong, Ford / 

6. Ormosia calatbnsis Azaola in Blanco Flor. Filip, cd. 2, 230 
(1845); Vid. Sinops. t. 41, f. H(1883) and Mev. PI. Vase. Filip. 113 
(1886). 

Philippines ; Luzon, Ctiming 1219 ! Alabat, Vidal 2617 ! 

Vidal y Soler suggests that this is the same as Ormosia (Arillaria} robusta, but 
the suggestion can only be csplained on the assumption that Sen. Vidal liad no good 
specimens of O. robtisfa before him. There are no fruits of this species iu Herb. 
Calcutta; if their structure is like that of O. robusta this species must be transferred 
to the Bubgenus Arillaria. 

7. Ormosia tkavancorica Bedd. Flor. Sylvat. i. t. 45 (1869) ; Baker 
in Hook.fil. Flor. Brit. Ind. ii. 253 (1878). 

S. India ; S. Canai-a, Tinivelly, Travancore, Beddome (Ic.) 

This species is only represented at Calcutta by Beddome’s figure. 

ft Ijayia Hook. ^ Am. (pro genere) Bot. Beech. Voy. 183. t. 3H 
(1833). 

8. Ormosia glauca Wall. Plant. As. Bar. ii. 23. t, 125 (1831) and 
Cat. 5338 (1832); Baker in Hook. fil. Flor. Brit. Ind.ii. 253 (1878) ; 
Gamble, Man. Ind. Timb. xvii. (1881) and Darjeel. List, Ed. 2. 30 (1896) ; 
Prain, Joum. As. Soc. Beng. Ixvi. 2. 467 (1897). 

Nepal; Sonkn, Wallich! Sikkim; Sivoke, 2500 ft., Gamble! 

9. Ormosia Henryi Prain ; leaflets 7-9, oblong, pale green, shortly 
stalked, thickly coriaceous, glabrous above, velvety beneath, pedicels as 
long as the calyx, pod narrow oblong, valves thick woody. 

China ; Hupeh, Henry 7677! 

A tree, with tawny-velvety branches. Leaflets usually 7, oblong lanceolate, very 
firmly coriaceous, S-^IO cm. long, 8-4*5 cm. wide, quite glabrous above, densely pale- 
hnff velvety beneath, apex acute, base rounded, veins 8-9 pairs slender, somewhat 
prominent beneath; petiolules 5 mm. and main raebis 8-9 cm., closely shortly tavimy 
pubescent. Flowers in axillary racemes 8-9 cm. long, tawny pubescent as are the 
pedicels 1‘25 oni. long, .bracts and braoteoles deciduous. Calyx campanulate 6 mm. 
long, silky. Corolla auA Btamens not seen. Pod bard.thick, 6-7 cm. long, 2’6 cm. 
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wide, the valves black, smooth externally, slightly swollen opposite the ripe seeds, 
very faintly ribbed alongside the upper suture, seeds 2^5, bright scarlet, smell, 1 cm. 
long, '75 cm. wide, '5 cm. tiiick, separated by partitions of the tawny euberons 
oudooai'p in which they are embedded, with no trace of arillus. 

Nearest O. glauea Wall, but differing greatly in the velvety under*sarface of the 
loaves. 

10. OttMOSiA iNOi'iNATA Praia; leaflets 9, less often 11 or 7, rarely 
5, ovate acuminate, beneath softly closely tawny pubescent on the mid¬ 
rib and veins, elsewhere sparsely pubescent, leaf-rachis and bmnchlets 
velvety, veins beneath prominent finely i-cfcicnlate, large, distinctly 
stalked ; pedicels long ; pod compressed with thick woody valves. 

Var. tyfica ; corolla reddish, leaflets persistently pubescent. 

ICachin Hills; Bansparao, near Radon, Prnin's 0 oiled or! 

A large treo, with closely tawny-velvety sulcato branches. Leaflets rigidly 
subcoriaceous 16-16 cm. long, 5-6'6 cm. (the terminal leaflet sometimes 8 cm.) wide, 
above with midrib at first pubescent at length quite glabrous, rather pale-green 
shining, beneath persistently touieiitose but tlto tomentiim sparser with age, veins 
7-0 pairs prominent beneath with a flue secondary reticulation visible also above 
ospecialb’ on younger loaves, apex abruptly ncuminato, base ciiuente or rounded; 
pctiulules 8 mm. and leaf-racliis 23 cm. long, closely velvety. Flowers in axillary 
racemes or few-braiichod pajiiclos 20 cm. long closely velvety as are the pedicels 
6 mm. (in fruit over I cm.) knig, bracts and bracteoles minute deciduous, velvety. 
Onh/u! campanulate 9 mm. long, closelj’’ velvety both externally and within, teeth 
wide-triangular rather longer than the tube. Corolla reddish, twice as long as 
calyx. Stameni usually 9, all fertile, anthers ohlong versatile. Ovary shortly 
slipitate, glabrou.s except fur a few liairs on the dors.al and rather moro on the 
ventral sntnrc ; style glabrous, filiform, tip ciroinate ; stigma oblique; ovules 4 or 3. 
Port hard flattened, with woody valves, 6 cm. long, 3 cm. wide, 1*25 cm. thick, with 
faint iloj)res8ions between the 3 or 4 seeds, obliquely ovate-oblong, with a distinct 
stipe 6 mm. long and minute tip at apex of diagonal axis remote from stipe, ventral 
suture with proinineiit parallel ridges 0 mm. apart projecting beyond level of Hue of 
dehiscence; seeds cinnabar-red with a small white hilum and no arillus, ovate, 1‘6 cm. 
long, 1 cm. across: sometimes slightly compressed and only 7 mm. thick. 

106. Var. dubia ; flowers yellow, leaves glabrescent with age on 
the under surface. 

Kachin Hills ; Bomkatom, between Lnsliio and Sadon, Praitis 
Collector! 

A large tree, branohlets faintly sulcnte. Leaflets rigidly subcoriaceous 6-10 
cm. long, 3-4'5 cm. wide, the terminal leaflet almost 5 cm. wide, light-green, glabrous 
shining above, pale beneath very sparsely persistently pubescent, veins 7-9 pairs 
prominent beneath as is the fine secondary venation which is hardly visible above, 
apex acuminate, base cunoate or rounded; petiolules 6 mm. and leaf rachis 16 cm. 
long at first pubescent at length glabrous. Flowers in axillary racemes about B cm. 
long, rachis finely velvety as are the pedicels 6 mm. long not eilongated in fruit. 
GOilye campanulato closely velvety both externally and within ; teeth wide-triangular, 
rather longer than the tabor Corolla yellowish white, twice as long as calyx. 
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Stamens and ovary as in 0. inopinata. Pod hard flattened, with woody Falves, 6 cm. 
Itmg, 8 oin, wide, 1*26 cm. thick, somewliat nwollen opposite the l-2seod8, ovate-aoute 
with distinct stipe 6 mm. long and a prominent tip at apex of vertical axis remote 
from stipe, ventral suture with blunt parallel ridges 6 mm. apart not projecting 
beyond level of lino of dohisconco ; seeds cinnabar-red with a small white hilam and 
uo arillua, 1’25 cm. long, 1 cm. across, 8 mm. thick. 

The foliage of the two trees here treated as varieties of one species is hardly 
distingnishablo and the structure of their flowers is identical. The Native Collector 
who has oommimioated the specimens of both states, however, that besides the 
differences in colour of petals and in shape of pods nnd seeds, the two trees as they 
grow look very diflEorent. If this should turn out to be the case it mny be necessary 
to treat the variety here described as a distinct species, to be known as Ormosiu 
duhia, 

11. Ormosia Balansae Draht del Castillo^ Jouui. de Botan. v. 215 
(1891). 

Tonkin j near Ta-pliap, in forests, Bulansa 2178. 

Tbis species is not yet represented in Herb. Calcutta. 

12. Ormosia laxa Brain; leaflets 35, less often 17, lanceolate- 
acuminate, beneath and leaf-rachis and branchlets velvety, veins beneath 
inconspicuous, medium, distinctly stalked ; pediools lon^. 

Kachix Hills ; Sbaii Busti near Sadoii, 5000 ft., Brain s Collector! 

A tree, with tawny-velvety branches. Leaflets lanceolate, ohartaoeous, 6 cm. 
long, 2*5 cm. wide, at first finely deoiduously pubemlous above, densely softly tawny- 
velvety beneath, veins 6-6 pairs slender not prominent beneath, apex acuminate, 
tapering from the middle, baseounoate in the lower fourth ; petiolnles 6 mm. and 
inaiu-rachis 20-26 cm. long, densely tawny-velvety. Flowers id axillary racemes or 
few-branched panicles 8-12 cm. long, densely tawny-velvety as are the pedicels 
1-25-1 65 cm, long, bracts and bracteoles minute, deciduous, velvety. Calyx cam- 
panulate densely tawny-velvety outside, finely pubescent within, 1 cm. long, teeth 
wide-triangular almost as long as tube. Corolla twice as long os calyx. Stamens 
usually 5 fertile exserted in the open flower, sometimes 6 or 7, rarely 8 fertile—if 6, 
6 or 7 fertile then with 8, 2, (w 1 starainodes, always 2 stamens quite obsolete; 
anthers oblong, versatile. Ovary stipitate, silky with long tawny hairs especially 
on the sutures; style glabrous filiform, tip oircinnate, stigma oblique; ovules 7. Pod 
6-7 cm long, 2*5 cm. wide, the valves black, smooth externally, slightly swollen 
opposite the ripe seeds, very faintly ribbed alongside both sutures; seeds 2-4. bright 
scarlet, 1 cm. long, 8 mm. wide, « mm. thick, separated by partitions of the pale 
■woody endooatp in which they are embedded, with no arillus. 

This very distinct species cannot be confounded with any of the hitherto 

described Ormosias* 

13. Ormosia scanobns Brain, Journ. As. 8oc. Beng, Ixvi. 2, 14i7 and 
467 (J897). 

Malayan Peninsula ; Perak, KwnsUer ! 

This species Is distinguished from all the others by its climbing habit j as iU 

fruit is not yet known Its precise systematic position cannot be positively state^ 
It seems, however, ss if it might prove to be a speeies of § Layia. It may be 
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ultimately found ndvisihle to subdivide § Layin into two groups; those with thiok- 
walled large pods going into one and those with thin-walled short pods being planed 
in the other. ' 

AMACwoTROPia Miq. (pro sectione) Flor. Ind. Bat. Suppl. 294 

(1860). 

14. Ormosia sumatbana Prain, Jonrn. As. 8oc. Benq. Ixvi. 2, 160 
and 469 (1897). Mncrotropis sumatrana Miq. Flor. Ind. Bat. Suppl. 294 
(1860). 

Malay ARCHiPBLAQO ; Sumatra, Teysmann 3618 ! Forbes 2592 ! 2648! 
Malayan Peninsula ; Malacca* Hohnberg! 

15. Obmosia yunnanensis Prain; leaflets 13, sbort-stalked, veins 
beneath distinctly raised, pedicels shorter than the calyx, pod sub- 
compressed with tliin valves, seed ovate; racemes in rather close 
panicles. 

China ; Yunnan, moantains in western Szemao, 5,000 ft. elev., 
Henry 11,967! 

A small tree 20 ft. high, with rosty-pubescent branches. Leaflets obtoiig- 
loncoolate, firmly coriaceous, 10 cm, long, 3 cm. wide, glabrous above softly sparsely 
pubescent with longiah adpressed ash-grey hairs beneath, veins about 10 pairs 
slender bat prominent beneath, depressed above, secondary venation indistinct 
beneath not visible above, apex acute %vith a short finely acnminate sub-mucronnlate 
tip, base shortly cnneate, petiololes 3‘6 mni. and main-rachis 16 cm, long, rusty- 
puliosceiit, Flmpers in axillary branched panicles 14 cm. long, rnsty-pubesoent as 
are the pedicels 2 mm. long, bracts and bracteoles ovate, 2'5 mm. long, 1’5 mni. wide, 
acute, deciduous, rusty pubescent. Calyx campanulate, rusty-pubescent both outside 
and inside, 8 mm. long, teeth triangnlar hardly as long as the tube. Corolla and 
Stamens not seen. Fod snbsessile, irregularly orbicular if l-seeded, oblong if 
2-Beeded, with a broadly triangnlar unilateral tip, 1*3 cm. wide, 2-3'26 cm. long, 
lineate between the seeds; valves thin, woody, rigid, black, glabrous, swollen 
opposite the seeds; seeds 1 or 2, bright scarlet, 8 mm. long, 6 mm. wide, 5 mm. 
thick, with white hilum and no arillas. 

This species is most nearly related to 0. sumatrana ; its chief interest lies in 
its being the most northerly representative of the ^ Amaerotropis, all the other 
known members of which are Malayan. 

16. Obmosia microsperma Baker in Hooh.fil. Flor. Brit. Jnd. ii. 253 
(1878); Prain, Joum. As. Soc. Beng. Ixvi. 2, 151 and 468 (1897), 
O. coai’ctata [Benth. Mss.] ; Knrz, Journ. As. Soc. Beng. xlii. 2, 71 (1871) 
in part, not of Jacks, 

Malayan Peninsula; Malacca, Ch%jSith! Maingay! Derry! Pcmk, 
Kunstler! 

166, Vab. Ridleyi Prain, Joum. As. Soc. Beng. 2. 160 and 469 
(1897). 

Malayan Peninsula ; Singapore, Ridley / 

This ** variety is probably entitled to epeoiflo rank. 



184 D, Prain— J lint of the Anatir, species of (hmosia. [No. 2, 

17. Ormosia PAKVlFOMA Baker in Hook. Jil. Flor. Brit, hid. ii. 258 
^1878); Prain, Journ. yls. Snc. Beng. ixvi. 2. 149 «nd 409 (1897). 
Macrotropis? baiicana Miq. Flor. Ind. Bat. Suppl. 296 (1800). 

Malay Archipelago; Borneo, Haviland 57! Ban^'ka, Teysmann 
3405! Maiatah Peninsula ; Singapore, Ridley 5929! 8096 ! Pahang, 
Ridley 1267 ! 6013 I Malacca, Gri^ffith ! Maingay ! Goodenough ! 

Besides being a very well characterisocl species ibis is much more widely 
distributed than most of the (h'monind An authentic specimen of Miqnel’s 
Macrotropis ? bancana in He rb. CaU ntta shows that ii is the same thing ns Baker’s 
Ormosia parvifolia. If the rule that the oldest specific epithet must under all 
circumstances be conserred is to be rigidly applied, then Mr Baker's name must be 
abandoned in favour of the name Ormosia bancana. 

§§ Chainolobium Miq. (pro geuere) Flor. Lid. Bat. Suppl. 302 (1860), 

18. Ormosia polii'A Prain. O. nitida Prain. Journ. As. Soc. Bmg. 
Ixvi. 2, 149 and 488 (1897) not of Vogel. 

Malayan Peninsula ; Pernk, Kunstler ! 

When a description was given of this very distinct species the fact was over¬ 
looked that there is already an Ormosia nitida Vogel, from Brazil; the name must 
therefore be repinood by another. This particular species is nnlike the otlier 
Chmnolobia is liaving perfectly glabrous d.'irk-green shining leaves, and it moreover 
resembles the Mnlayati, as opposed to the Indo-Chinese Luyiie in having small pods. 
It also differs from the other Cluenolobia in having well developed petiolnles. Its 
agreement with Cloenolohinm lies in the f icb that the leaf rnchis is not prolonged 
beyond the lost pair of leaflets which tire attached along with the terminal leaflet. 

19. Ormosia sk-ptbmjuga Prain, Journ, As. Soc. Beng. Ixvi. 2. 468 
(1897). O. ifonrotSitH. Knrz, Jonrn. As. Soc. Beng. xlii. 2. 71 (1872) in 
part, not of Jacks. Chnenolobiuni septemjngum Miq Flor. Ind. Bat. 
Suppl. 302 (1860). 

Malayan Archipelago ; Sumatra, Diepenhorsi 2547 ! 

An authentic specimen of Miquel’s plant is preserved iuthe Oaloutta Herbarium. 

20. Ormosia oegemjoga Prain, Journ. .4s. Soc. Beng. Ixvi, 2. 408 
(1897). Cbaenolobium deoemjagum Miq. t'lor. Ind. Bat. Suppl. 302 
(1860). O. coarctata Kurz, Journ. As. Soc. Beng. xlii. 2, 71 (1872) in 
part, not of Jacks. 

Malayan Archipelago; Sumatra, Tet/fiwa?m 3715! 

An authentic specimen of Miquol’s plant is in Herb. Calcutta. This specimen 
shows, in my opinion, that Kurz was not justified in supposing that this is the same 
as Ohenolohium septemjugum and that further he was not justified in believing that 

this or C. septemjugum is the same as Ormosia mierosperma which he supposed 
to be the same thing as O. coarctata .Tacks., a Quiana species. 

21. Ormosia paohycarpa Champ, ex Benth. in Hook. Keio. Journ. 
iv. 76 (1852); Benth., FUn'. Hong Kong. 96 (1861); Forbes ^ Hemsl. 
in Journ. Linn. Soc. xxiii. 204 (1887). 

China ; Canton, Beeves, Hong-Kong, Lamont, Champion, Ford! 
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Benttham states that this species was fonnd by Beeves at Canton as well as by 
various ooUeotors in Hong-Eong. Uemsley, however, says that Reeves* specimens 
are without locality. This speoies is very closely .rdla^ed to the nest, tboagh the 
two are nevertheless speoidoally quite distinct. 

22* OR&tosiA TEKOSA Baker in Hook. fit. Fhr^ Brit Ind. ii. 254 
(1878); Brain, Journ. Aa. 8oc, Beng. Isvi. 2. 162 (1897). 

Malay Peninsula ; Malacca, MaiAgaij! 

A very distinct species, the one to which it is most closely related being the 
preceding, which comes from a very remote locality. 

As regards distribution the most striking features connected with 
Ormosia are (1) the wide-spread occurrence of this genus throughout 
South Eastern Asia, from Hupeh in China to Bangka in the Malayan 
Archipelago, and from Travancore and Nepal to the Philippines : (2) the 
remarkably limited range of individual species with the exception of 
O. parvifolia (0. hancana) which extends from the Malay Peninsula to 
Bangka and Borneo, and to a less extent of 0. sumatrana which occurs 
on both sides of the Strnits of Malacca. 0. robusia also has a wider 
range than most of the species for it extends from the valley of Assam 
through Silhet and Chittagong to Pegu and Tenasserim. It is in¬ 
teresting, however, to note that very closely related species such as 
0. paeUyearpa and 0. venosa, and again O. yunnanensis and O- sumatrana, 
may occur in widely separated localities. In the first instance one of 
the closely allied species is a native of Hong-Kong, the other is a native 
of Malacca;^ the specific names of the other pair indicate their respective 
habitats. 

From the subjoined tabular statement it will be seen that of the 22 
species enumerated one is S. Indian; one Himalayan ; two, but one of 
these with two quite distinct varieties, occur in the Kaohin Hills five 
occur in China; one in Tonkin; one in the Philippines; one iu Borneo, 
though this species also occurs in Bangka and throughout the Malay 
Peninsula; three in Sumatra, though one of these also occurs iu Malacca; 
and eight in the Malay Peninsula, though one of these extends to Bangka 
and Borneo and another extends to Sumatra. The remaining species, 
which forms a very distinct subgenus, is widely spread from Assam to 
Tenasserim in a region where no other species occurs—a region moreover 
which separates the two chief centres of the genus in South Eastern 
Asia, viz. :—the Kaohin-S. China area, and the Malay Peninsula. It is 
farther worthy of remark that, so far, no species has been recorded either 
from Java or from Ceylon. 
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Table of diiirihtiixon of the South-Eastem-Asiatic epecies of Ormoita, 
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XIV.— The Food-planta of the Butterflies of the Kanara Biatrict of the 

Bombay Presideneyf with a Revision of the Species of Butte^iee there 

occurring.—By Lionel db NicIItillb, F.E.S., G,M.Z.S., ^C. 

[Beoeired 23rd June j Bead 4ili Jal/i 1900.3 

In the Journal of the Bombay Natural History Society) toI. v, 
pp. 260-278, 349-376, plates A, B, C, D, E and F (1890), will be found 
a paper entitled “Notes on the Larvm and Pupee of some of the 
Butterflies of the Bombay Presidency,” by J. Davidson, Bo. C.S., and 
E. H. Aitken. In the same Journal, vol. x, pp. 237-259, 372-393, 568- 
584, vol. xi, pp. 22-63, plates T, II, III, IV, V, VI, VII, and VIII 
(1896-98), appears a paper, which is practically a continuation of the 
same subject, under the title “ The Butterflies of the North Canara Dis> 
tiict of the Bombay Presidency,” by J. Davidson, T. Bell, and B. H. 
Aitken. The present paper is the third contribution to the subject, and 
is almost entirely based on the observations of Mr. T. B. D. Bell 
which have been placed at the disposal of the writer; but all the infor¬ 
mation contained in the above-cited papers regarding food-plants has 
been herein incoi’porated as well. The object of the paper is to give all 
the known food-plants of the butterflies bred by the three writers above 
mentioned in a compact form, and at the same time to give a revised 
list of the butterflies of the District of Kanara. In the first list the food- 
plants are arranged in botanical order, the order adopted being that of 
“ The Flora of British India,” in seven volumes, by Sir J. D. Hooker 
(1872-1897). In the second list the butterflies found in the Kanara dis¬ 
trict are arranged in order, with the food-plants of the larvee given where 
known below each. Very large additions have been made to the known 
food-plants, nearly all of which have been discovered by Mr. Bell. It 
is probable that no single peraon has ever bred such a variety of 
i^iecies of butterflies in one tropical locality as Mr. Bell has done. The 
omissions are very few, and these Mr. Bell is trying to supply. 
In the list of the butterflies it will be noluced the Aphnseue eoncanus, 
Moore, which is a dry-season form of A. Mtita, Horsfield, and Saorie 
philoias, de Nio6ville, which Mr. Bell considers to be a small variety 
of Buorse guttatusj )3remer and Grey, caused by the larva having 
been starved, have been mnitted. Their names appeared on pp. 386, 
n. 119, and 47, n, 207 of the second papeb cited above; while Naceduha 
iflumbecmieanst Wood-Mason and de Nic^ville, and N. atrata^ Hors* 
field'; 3«lpe mooreif Watson, and H* ceyhHica^ Moore; Notoory^ 
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feisthamelii, Boisdaval, and N. restrietaf Moore, Lave been nnUed, as 
ibese pairs of names are considered by the vrriter to represent bat a 
single species in each instance. A considerable nnmber of sp^ies of 
butterflies new to the lists have been added, bringing np the list from 
233 (which inclades the Are species mentioned above as now omitted) 
to 245 species occarring in the Kanara district. The nomenclatore 
has been brought up to date, the reasons for changing the published 
names being given in all cases. The importance of the Lists of Food- 
plants here presented need hardly be pointed out. ]No species of butter¬ 
fly can bo said to be known otherwise than superficially by a study of 
its perfect or imago form alone; much more than this is wanted; its 
egg, larva in all stages, and pupa, should be studied, described, and if 
possible compared with the transformations of the allied species at 
all stages. In India, and probably in all tropical countries, seasonal 
dimorphism occurs to a very great and often unexpected extent, and this 
phenomenon can only be worked out fully by extensile breeding ex¬ 
periments at all seasons of the year, but more especially at the changes 
of the seasons, from dry to wet and from wet to dry. The lists here given 
will be of use not only to the student and collector of butterflies in the 
south-western littoi*al of India, but to students and collectors of butter¬ 
flies in m^st parts of India and to a less extent elsewhere, many of tho 
species enumerated being veiy widely spread. It will evpn be of value 
as regards oilier species iu the same genus or allied genera, as these 
allied species and genera will frequently he found to feed either on the 
same or on allied plants elsewhere. For breeding purposes a knowledge 
of the food-plant of the larva is half the battle, given a knowledge of that 
fact, success in breeding becomes almost a certainty. It is in many cases, 
piebably in most, only necessary to shut up the female of any given 
species of butterfly in as natural conditions as possible with its food- 
plant for it to lay eggs; the rest requires only some care and attention. 
The writers of the series of papers on Kanarese butterflies have mainly 
relied on actually finding the larvae of the diflereut species to breed 
them successfully, while the present writer has been successfnl chiefly 
in breeding from eggs laid by captured butterflies. To find the food- 
plant of any particular butterfly often entails much patient watching 
of the females when ovipositing. Mr. Bell has discovered the 
‘ transformations of several species not hitherto desciibed by himself, 
Messrs. Davidson and Aitken. These new descriptions will be found 
wjtien dealing with the butterflies of the Kanara district in the 
second list. 

- The larvae of all the butterflies enumerated food on vegetaHe food, 
except that of SpaJgis epius, Westwood, which feeds on OoeddKi these 
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are wHite, fluff j, onlscflform insects commonly found on tlie young parts of 
many kinds of plants. They are often called “ mealy-bags ** and, 
** plantdiee,” though the latter name is more properly applied to the 
Aphidse. The larve of many kinds of butterflies will, when they cannot 
get vegetable food, eat each other or soft newly-formed pupae. Mr. Bell 
has found that the greatest cannibals in this respect are the larvae of 
certain Lycsenidso, and the worst amongst these again are the laiTte of 
Zesius chrysomallust Hflbner, for these will at times, even when plenti¬ 
fully supplied with their proper vegetable food, eat any larvae which 
maybe in a fit state to be eaten, i.e., which are either on the point of 
casting their skins, have jnst cast them, or are just going to pupate. The 
lycaenid larvae which are most addicted, after that of* Z. chrysomalittgf to 
cannibalism, are those of the Amhlypodia and Tajuria groups, those of 
Arrhopdla and Eapala being nearly as bad. He has known one lai'va of 
Tajuria cippuSf Fabricius, to eat up over a dozen young ones of its own 
species. In Kashmir Mr. Bell bred a single imago of Hysudra seliroj 
Moore, from a larva which had been reared on the dead leaves and flowers 
of its food-plant, Indtgofera atropurpurea, Hamilt. (lifrinral Order Zegu~ 
minossB), together with several newly-formed pnpse of its own species. 
The imago was a very fine, largo specimen, so that the insect diet 
evidently agreed with the larva. Mr. Bell particularly noted this fact, 
as in all his previous experience he had been led to the conclusion that 
a cannibal diet was bad for the stomachs of the larva? practising the 
habit of eating up its fellows, as they, as a general rule, have not been 
healthy, and have died before pupating. The tendency to cannibalism 
is not confined to the Lycmnidm, hut exists also amongst the Pierinm; the 
larvflo of Appias will eat each other and any other species of larva 
feeding on the same food-plant as themselves if foi’ced to it by hunger. 
He has seen the larvae of Appias lihyiheay Fabricius, and Appias iaprobana, 
Moore, eat freshly-formed pnpse of their own species, as well as larvae 
changing their skins, and also the larvae and pupae of Leptosia mphiOf 
Fabricius. Some of the caterpillars of the Bauainm will, when food is 
not to be had, eat individuals of their own species. Mr. Bell has never 
known a larva to eat another larva feeding on a food-plant of a species 
diffei’ent from its own, so it is probable that all larvm' taste strongly of 
the plant they feed on, and it is also probable that cannibal larvse are 
hardly oonsoious that they are eating up each other, being only guided 
to their propm* food by the sense of taste, or possibly to a less extent by 
the sense o£ smell. Hone of the larvae of the SatyrinsSf Elymniin^y 
Amaihumnmt Acrmitmf Nymphalinss^ LibythasinsOt Nenusobiime, PapUio^ 
ttinae, gp HsapsnVdlae, have been found by Mr. Bell to cat anything hut 
vegetable food. All xhopalooerous larvse, however, with but veiy lew 
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exeepUoBB, eat thekr own cast'OfE akins while theae ai?e atili Boft and 
jnoist; and the yOnng larre on emerging from the egg will almoet 
inrariably tinder normal conditions make their first meal oS the empty 
egg'shelL Mr. Bell notes that all the batterfly larree he has bredehange 
their skins fire times from the time they leave the egg to the time th^ 
tnm to pnpee. 

As regards the larves of the Lymnidae^ whether they are attended 
by ants or not, in may be noted that those which lire in harmony 
with ants, and are probably largely dependant on their well-being on 
ants, the presence of the particular species of ant that lives ivith 
any particular species of butterfly larva often fixes the choice of the 
butterfly lairing her eggs on a particular plant or not. If the right 
plant has no ants, or the ants on that plant are not the light species, 
the butterfly will lay no eggs on that plant. Some larvro will certainly 
not live without the ants, and many larvfe ai*e extremely uncomfortable 
when brought up away from their hosts or masters. In many cases it 
is just as important for breeding purposes to know the right species of 
ants as to know th|i right food-plant. In Kanara this is particularly no¬ 
ticeable in the cases of Oastaliua ananda^ deNic^ville, Zesiua chrysomalluSf 
Hiibner, Jphnmis lohita, Horsfield, and CatapoBcilma elegaus, Dmce. 
C. ananda is “ protected ” by ants of the genua Cremastogaster. On one 
occasion Mr. Bell was collecting larves at Eat gal, and the ants were 
principally on Zizyphm rvgosa, Lamk. (Natural Older Jihnmnese) but were 
also swarming all over six or seven species of different trees all round, and 
on all of these trees thera were larves of €. ananda covered with ants 
and eating the leaves of the trees in all cases. Since then Mr. Bell 
has noticed the larva of 0. ananda eating the leaves of many different 
plants and always in company with the same species of ants. With 
regal’d to the Zesiun, Aphnasm and Oatapeecilma mentioned above, the female 
bntterflies first look for the right species of ants, and the species of food- 
plant seems to be quite a secondary consideration, at any mte to a con« 
siderable extent. The larvse of Zeaim may be found on very nearly any 
plant that harbours the large red ant, (Ecophylla smaragdinat Fabricius, 
so much so that Mr. Bell has often had a strong suspicicm that the 
butterfly larvm will occasionally eat the ant larvie, although he lias not 
actually seen them do so. The larva of this hutteiffy feeds on many 
species of plants not recorded in the lists, as Mr. Bell made no patticnlar 
note of them, all l^ese plants being affected by the large red ante;; 
The larvm of Aphnaeui and Catapoacilma are only found <m. jdantis 
affected by ants of the geuus Oremaeiogaatar, As regards the four 
speoiss of butterflies named above, the larvm are often found in the 
ants’ nestSi and their pupte also, but not invariably* 
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ICr. B^l has furnished me with .ih$ following detailed mfoimtion 
on the subject of Ijceenid butterflies aafl ants 

1. Neopitheeope zalmora^ 8atlef. The laira but not the pupa is 
sometimes attended by ants, generally by a species of Pkeidale, 

2. Cyaniris puepa^ Horsfleld. The larva is always atteuded by 
small ants of the genus Oremaslogastert but will live comfortably without 
them ; the pupa is not generally attended. 

3. Lymnesihea emoZus, Godavt. The larrm, which gre^nous, 
are always attended by the common and large fierce red ant, (Eoophylln 
amaragdina^ E^abricius. 

4. Jamides bochus, Cramer. The larvse are sometimes attended 
by ants of the genus Cremaatogaater. 

5. Lampidea celeno, Cramer. Sometimes attended by ants. 

6. Euchi'yaopa pandava, Horsfield. Larva attended by ants 
generally. 

7. OaataHus ananda, de Nioeville. Larva and pupa always 
strongly attended by ants of the genus Cremaatogasterf and will not 
live well without them. 

8. Polyommatns hoaticiiay Linnmus. Larva sometimes attended 
by ants of the genus Cremaatogaater, 

9. Surendra quercetorum^ Hoore. The imago may often be seen 
settled on branches of trees and bashes swarming with ants of the 
genus Cremaatogaaterj and being caressed by them; the larva is attended 
by the same ants. 

JO. Thadulea muUieaudatat Moore. The larvm and pnpee are 
gregarious, and ai'e sometimes attended by ants of the genus Oremaato* 
gaateTi and by (Ecophylla amaragdina^ Fabricins. 

11. An'hopala centaurust Fabricitts. Both larva and pupa are 
always attended by (Ecophylla amaragdina^ Fabricins. 

12. Arrhopala amantea, Hewitson. Both larva and pupa are 

ulways attended by (Ecophylla amaragdinai Fabrioius, 

13. Arrhopala canarutcu, Mcrare. Larva and pupa always attmid^ 
by (Ecophylla amaragdina^ Fabi’icius, or by a small blackish ant. 

14. Arrhopala hazaluBt Hewitson. Larva and pupa 
attended by ants of the genus Oremaatogaaier, 

15. Curetia thetist Drury. Mr. Bell has found hundreds of the 
larvse of this species, but not one was attended by unts. Ho doubt the 
long “ bottle*brush exb^usible processes with which the larva is 
furuished are used to drive away ants as urell as ichneumons. 

16. JSeaiua chryaomallua, Hftbner. The larva is always attended 
by (Ecophylla amaragdinUf Fabricius, and will not live well .-iHthoiit 
them. 
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17. Aphtmtts vuleanus, FabrtciaB. li3.rTa and papa always 
attended by ants of the gcnns Cremoitogaster. 

18. Aphnaem lohUa^ Horsfield. Lai*va and pupa sometimes attended 
by CEcophylla maragdina, Fabnoios, and always by ants of the genus 
Cremastogaater, 

19. Tajuna indra, Moore. Larva always attended by ants, but 
not to a very great extent. 

20. Tajuria cippua, Fabricius. The larva is rarely attended by 
ants, although the female butterfly always lays her eggs on plants 
which are frequented by ants of the gcnos Cremasfogaater. 

21. Oatapcscilma ehgans, Dx>uoe. The larva and pupa are always 
attended by swarms of ants of the genus Oreniaatogaster^ in fact they 
are found both in the permanent nests of those ants, and in small 
temporary nests formed by them on the branches, which latter are 
generally made to shelter scale insects. 

22. Beudorix epijarhasy Moore. The larva is sometimes attended 
by ants of the genus Oremastogaster. 

23. Zinaspa todiira, Moore. Larva always attended by GUcophylla 
amaragdinay Fubricios, or ants of the gonns Cremaatognsiery and lives 
badly without them. 

21. Uapala achiatacea, Moore. The larva is desultorily attended 
by ants of the genus Cremaatogaster. 

25. Jtapala lankanay Moore. Larva always attended by CEcophylla 
amamgdinay Fabricius, 

26. Vimchola isocrafea, Fabricius. Ants are sometimes found in 
the fruits that contain larvee of this buttei'fly, but do not seem to actually 
attend them. 

27. Virachola peraCy Hewitson. The same remarks apply to this 
species as to the last. 

In many instances it will be found that the names of the plants 
given in the two lists below differ in spelling from that given in the 
two previously published papers on Kanarese butterflies. In the present 
paper all the names have b^n carefully revised, and the spelling herein 
given should be followed. It was not thought necessary also to draw 
pax’ticnlar attention to these variants, or to those cases in which the 
'names of the bnitei'fltos vrere also incorrectly spelt. 

At the end of Parts I and II will be found lists oi the food* 
plants, and the butterflies whose larvm feed on them, of a few 
butterflies discovered by Mr. Bell in the Western Himalayas and 
Kashmm. 
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PART I. 

A List of the Food-plants arranged in the order of “ The Flora of 
British India ” on which the larvse of the Bnttorflies of the Kanara District 
feed. 


Order IV. ANONACB^. 

1. Unona piscolor, Vahl. 

Papilio agamemnon, Liniieeus. 

2. TJnona Lawii, Hook, f, and T, 

Papilio enrypylne jaeon<, Esper. 

Papilio antiphatcs ahihiades, Fabricins. 

.a. PoLYALTHiA T.ONGIFOLIA, Bentl). and H. f.* The ‘ debdar,’ or 
‘ ftRoka.’ 

Papilio ctgamemnon, Linniens. 

4. Anona SQUAMOSA, Liim. The ens6ard>app1e. 

Virachola perse, Hewitson. 

Papilio agamemnon, Linneens. 

5. Anona reticulata, Linn. 

Papilio agamemnon, Linncans. 

6. Saccopetalum tombntosum. Hook. f. and T. 

Charaxes imna, Butler. 

Papilio agamemnon, Linnmus. 

Papilio eurypylus jason, Esper, 

Papilio nomius, Esper. 

Order XI. OAPPARIDEiE. 

7. Gratjiva rbligiosa, Forst. 

Leptosia xiphia, Fabricius. 

Hebomoia australis, Butler. 

Appias libythea, Fabricius. 

Appias taprobana, Moore. 

8. Capaba iMPici) Lamk. 

Teracolus etrida, Boisduval. 

* In the first Kanara {».per (p. 263, n. 67) this plant is giren nncter its 
nTncnymio name Qaalteria [reote Gmtteria) Jongifolia, W'all. 

JT, II. 25 
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9. Gappabis Hetheana, Wall. The plants of tbis genus are gene* 
^•ally known as * capers.’ • 

Jjeptosia xiphia^ Fabricius. 

Hebomoia ausimlis^ Butler. 

Neph&ronia pingasa^ Moore. 

Nepheronia hippia, Fabricius. 

Appias wardiii Moore. 

Kuphina remba^ Moore. 

10. CaPPABIS DIVARICATA, Lfimlc. 

Belmois mesentina, Cramer. 

11. Gappabis Moonii, Wight. 

Hehninoia australis, Butler. 

12. Gappabis sepiaria, Linn. 

Lepiosia xiphia, Fabricius. 

Teracolus mcliaris, Fabricins. 

Jxias pyrene, Llnnteus. 

Ixias marianne, Cramer. 

Hebomoia australis, Butler. 

Huphina nerissa, Fabricins. 

13. Gappabis hobbida, Linn. f. 

Leptosia xiphia, Fabricius. 

Nepheronia hippia, Fabricins. 

Appias libythea, Fabriciu.s. 

Huphina nerissa, Fabricins. 

14. ? Gappabis tenbba, Dalz. 

Pnoneris siia, Felder. 

Order XIIT. VIOLACE/15. 

15. Alsodeia zeylanica, Thwaites. 

Atella alcippe, Cramer. 

Ox’der XIV. BIXINE^. 

16. FtACOURTiA MONTANA, Grab. 

Cupha placida, Moore. . , 

Atella phalantha, Drury. 

17. Htbnocsabpus Wightiana, Bluroe. . - 

Cin'hochroa ihais, Fabricius. - 
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Order XIX. POBTULACEiB. 

16. -PORTOLACA OLEBACEA, Liou. 

HypoUmnas holina, Linueeus. 
ffypolininas misipptu, Linnseas. 

Order XXV. DIPTBROCARPB^. 

19. Hope A Wightuka, Wall. 

Arrhqpala centaur Fabricius. 

Arrhopala amantesj Hewiteoa. 

Arrhopala canaraica, Moore. 

Arrhopala bazalm^ Hewitson. 

Bathinda amor, Fabricius. 

% 

Order XXVI. MALVACE^. 

20. Thespbsia Lampas, Dalz. and Oibs. 

Neptis kaUaura, Moore. 

Neptis jumhah, Moore. 

21. Eydia c'Altcina, Eoxb. 

Neptis jumhah, Moore. 

22. Bombaa malabaricum, DC. 

Neptis jumhah, Moore. 


Order XXVII. STBBCUJL.IACEAS 

23. Helictbbes Isora, Linu. 

Neptis jumhah, Moore. 

Caprona ransonnetii, Felder. 

24. Walthebia iNDiCA, Linn. 

Se^eria galha, Fabricius. 

Order XXVIII. TILUCE^E. 

26. Orewia Micbocos, Linn. 

N^tis jumhah, Moore. 

Ooladenia indrani, Moore. 


26. Grswia sp. 

Ohoiraxee athamas, Drury. 
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Order XXXIII. RUTACE^. 

► 27. Rota grayeolens, Liun., var. angustifolia, Pws. The me. 

Papilio demoleusj LmneeGs. 

26. Evodia Roabubghiana, Beuth. 

Papilio demolion liointion^ Moore. 

Papitio paris tamilana, Moore. 

29. Zanxhoxtlum Bhetsa, DC. 

Papilio polyteSf Linnesns. 

Papilio helemis daksha, Hampson. 

Papilio huddha, Westwood. 

30. Acronychia laurifolia, Blame. 

Papilio demolion liomedon, Moore. 

31. Glycosmis psntapbtlla, Gon'ea. 

Neopithecqps ealmora, Bailer. 

Papilio demoletis, Linnseas. 

Papilio polyteSf Linaeeus. 

Papilio helenuB dakakat Hampson. 

Papilio ahrisa, Kirby. 

32. Murrata Kcenigii, Spreng. 

Papilio demoleuSf Linaeeus. 

33. Faramignta uonofhylla, Wight. 

Papilio polymnestoTy Cramer. 

34. Atalantia monophylla, Correa. The wild lime. 

Papilio polymnestor^ Ciamer. 

35. Citrus bedica, Linn. The soar lime or citron or lemon or 
sweet lime. 

Chilades laiuSj Cramer. 

Papilio polytes, Linnsens. 

Papilio helemia dakahut Hampson. 

36. Citrus decumana, Linn. The pomelo or shaddock. 

Papilio demoleust Linnssns. 

Papilio polytes, Linneeas. 

PapUio helenm dakahot Hampson. 
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37. JEqle Marmeios, Correa. The bael k«e. 

Papilio denwleuSt Linnasus. 

Order XXXVII. MELIACE^. 

38. Aglaia BoxBoaoHiANAy Hiq. 

Oharaxes imna. Butler. 

' » 

Order XXXIX. OLACINE^. 

39. Olax soAtiDENS, Boxb. 

Amhlypodia aniia, Hewitsou. 

Order XLI. CELASTBINE^. 

40. Salacia oblonga, Wall. 

JBindakara sugrivat Horsfield. 

Order XLII. BHAMNB^, 

41. ZizrPHUS JujuBA, Lamk. TIio ‘ baer ’ tree or ‘ jujube' tree. 
N^tis jumhahy Moore. 

Tameus th&ipJirastus^ ifabricius. 

Castalius rosimoth Fabneius. 

Castalius ananda^ de Nic^ville. 

Castalius ethion^ Doubleday and Howitson. 

Aphnseus wilcantiSi Fabricius. 

42. ZizYPBUs Xylopyrus, Willd. 

N^tis jumbah, Moore. 

Castalius ananda, de Nic^rillc. 

Castalius ethioHy Doubleday and Hewitaou. 

Rapala varuna^ Horsfield. 

43. ZiZYFHUS BTJQOSA, Lamk. 

Neptts jumhcbht Moore. 

Castalius ananda^ de Nicdville. 

Castalius dscidia^ Hewitson. 

Aphnieus vulcanuSy Fabricius. 

Apihnssm lohitOf Horsfield. 

Bapala varunaf Hoiefield. 

Bapaia melavtpus, Cramer. 

Order XLIV. SAPINDAUEAS. 

44. Alloputlus Cobbe, Blume. 

Odantoptilum angulatat Felder. 
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45. SCHLEICBEBA TR1JU6A,-Willd. 

. Catochrye<y>s siraho^ Fabrioins. 

Uathinda amor^ Fabricius. 

Order XLYI. 

I 

46. Mangieeba iNDicA, Linn. The mangoe. 

Euthalia gamda, Moore. 

47. Anaoabdium occioentale, Linn. Tbo casliewimt. 

Etithalia ganida^ Moore. 

48. Bdchanania LA'iiFOLiA, Roxb. 

Lycsenesthes lycaenina, Felder. 

Order XHX. CONNARACE.®. 

49. Rourba SANTAiiOiBGS, W. aud A. 

(Jharaxet wardii^ Moore. 

50. COKNABUS Ritchiei, Hook. f. 

Deudortx epijarhast Moore. 

Order L. LEGUMINOS^. 

51. Millettja uageuosa, Beutb. 

Neptis jumhah, Moore. 

Hasora chahrona^ Ploiz. 

52. Sesbania acuXiEata, Peins. 

Tarttctts teUcanus, Langs in Bntnbay. 

Terias hecahOf Linnasns. 

53. ZoBNiA niPBTELA, Peiti. A vctch'like plant. 

Vanessa carduif Linnasns. 

Plebeius troeJtUus, Freyer. 

Zizera lysimoUf Hiibner. 

Zizera otis^ Fabndns. 

54. OuGEINU DALBGBGIOIDES, Beuth. 

Oatochrysops straho^ Fabiicins. 

Euchrysops mqfust Fabiicins. 

Tarucus ieUcanuSt Xtan^.' ^ . 

Ouretis huUst Donbleday and HeWifsdn. 

Mapdla melampWt Cramer. , 
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66 . Abeus PBECATomuB, Linn. ' ■ .' ? 

Zrampu2e« ee2eno, Cramer. . 

Ouretis thetiSf Drury. • , - 

66 . Butba feokdosa, Roxb. Baetard 'teak. 

Jamides bochust Cramer. - ' 

Polyommatits bmtiem^ Linneeas. 

<1 r • . ^ tj 

57 . Cajahus iNOiGUB, Spreng. 

Polyommattig bmtictis^ LinuasiiR. 

58 . Cylista scaeiosa, Ait. 

Gyanins puspOt Horsfield. 

Ev&'es argiades, Pallas. 

Catochrysops straho', Fabricins. 

Euchysops cnejns, Fabricios. : 

' \ 

59 . Dalbergia latipolta, B oxb, Black wood'o}* rosewood tree. 
NeptU viraja, Moore. 

Nepitsjumbaht Moore. " ' . 

Tnpena tMmitesi, Moore, 

CO. Dalbergia rubiginosa, Roxb. 

Ttipena thioaitesi, Moore. 

01 . Dalbergia coNPERTiFr.OKA, Benth. 

NepHs kallanra^ Moore. 

02 . Dalbergia tamaiundifolia. Roxb. 

Tapenn tJmmfesiy Moore, 

63 . Dalbergia volubilis, Roxb. > 

NepHs vimjay Moore.* 

Tapena thwaifesij ^QQXB, ■ , - .^7 

„ ■ * < « 

64 . PONGAMIA GLABRA, Veut. 

Jamides bochnsy Cr&mer. , . 

Lampides celenoy Cramer. ‘ .. 

Garetis fheUsy Dnuy. 

Jtasora (Parata) alexisy Fabridas. 

• > , ' 

* In the second Kanara paper (p. 261, n. 41) DaWer'gin racemwa appears as'a food* 
plant of IT. vireja, Moore, but this is a wrong identifieation for JJntJhergia 
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65. Deeris SCAITDENS, Beuth. 

JSdsora (Farato) hutlerif AnriTilliaa. 

Tapena thwaiteei, Moore. 

66. Dbbbis T7U0IK08A, Benth. 

Masora hadrat Moore. 

67. Deeeis Hetneaea, Benth. 

Curette thetiSf Drary. 

Sasora (Parata) hutleri, Aarivillins. 

68. C^SALPiKiA MiMOSOiDES, Lam. 

Neptie {Bahtnda) hordonia, Stoll. 

Charasees afhamas, Drnry. 

69. PoiNCiANA BEGiA, Bojer. The gold-raohav trpp. 
Charaxes athamas, Drury. 

Teriae eilhetanat Wallace. 

70. Wagatba fipicATA, DaU. 

Neptie hallaurOf Moore. 

Neptie fwmhahf Moore. 

Charaxee Vfardii, Moore, 

Oharaxee fabiue^ Fabricins. 

Lycseneethee emolue, Godart. 

Lyeaeneslhee lyeaenina, Felder. 

Nacaduha atrata^ Horsfield. 

Euchryeope pandavut Horsfield. 

Cnretie thetief Drniy. 

Aphnmie lohUa, Horsfield. 

Bapala lankana^ Moore, 

• Tma« sUheianat Wallace. 

71. Cassia Fistula, Linn. Indian Labnrnnm. 
Oatopeilia croeale, Cramer, 

72. Cassia occioeetalis, Linn# 

Oatopeilia pyranthe^ Linnesua. 

TerUie heeabe, Linnemi. 

73. Cassia Toea, Linub 
Teriae heoahe^ Linnssus. 


[No. 2. 
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74 Cassia sumea, Lam. 

Oatopeilia erocaU^ Cramer. 

75. Cassia glauca, Lam. 

Terias hecahe, LmuseuB. 

76. Cassia pumila, Lam. 

Teriaa lihythea^ Fabricius. 

77. Saraca indica, Linn. 

Lycasnesthes eniolus, Godart. 

Lampides celeno, Cramer. 

Cheritra jrtfm, Bntler. 

78. Tamarindur indica, Linn. The tamarind. 

C7i.araxes fabiusy Fabricius. 

Viraehola isoerates, Fabricius. 

79. Xylia dolabriformis, Benth, The Pegu iron-wood. 

Neptis jumbahy Moore. 

Cyanirie puspa, Horsfield. 

Jamides bochusy Cramer. 

Ettchrysops pandiway Horsfield. 

Arrhopala centaurus, Fabricius. 

Arrhopala amantesy Hewitson. 

Guretia tlietisy Dnary, 

ZesiuB chrysomallus, Hiibncr. 

Aphnsetts lohita, Horsfield. 

Cheritra jaffray Butler. 

Bapala varunay Horsfield. 

Oolddenia indraniy Moore. 

80. Acacia Intsia, Willd. 

Neptis {Eahinda) hoi'dmia, Stoll. Form of larva with short processes, 
Naeaduba noreiay Felder. 

Surendra qu&'cetorumy Moore. 

Zinaspa todaray Moore. 

81. Acacia Ints];a, var. cjesia, W. and A. 

Neicaduba wreiay Felder. 

Zinaspa todaray Moore. 

Bapala sehisfacea, Moore. 

Bapala lankanay Moore. 

J. II. 26 ‘ 
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82. Acacu pennata, Willd. 

Neptis (Bahinda) hordonia, Stoll. Form of Iftrro witlt long preensseH. 
Charaxes athamas^ Drury. 

Nacaduha noreiaf Felder. 

JSurendra quercetorum, Moore. 

Zimspa todara, Moore. 

Eapala aehiatacea, Moore. 

Jtapcda lankana^ Moore. 

83. Albikzia Lebbek, Benth. 

Neptis virajOf Moore. 

Charaxes athamaSy Drury. 

84. Genus and Species unknown. 

Neptis varmona^ Moore. 


Order LIU. CBASSULACE^. 

8.5. BBrOPHYLtCM CALYCiNUM, Snlisb. 

Talicnda nyseus, Guerin. 

Order LVIII. C0MBRBTA013AS. 

86. Terminalia Bellerica, Roxb. 

Badamia exelamationiSf Fabricius. 

Cupitha purreeOf Moore. 

87. Terminalia tomentosa, Bedd. 

Arrhopala emtaurns, Fabricius. 

Zesius chrysomalluSf Hiibner. 

Catapoicilma elegans, Druce. 

86. Terminalia p^lnicsulata, Roth. 

Lycesnesthes emoltis, Godart. 

Castalms anandot de Hicerilie. 

Arrhopala centawus^ Fabricius. 

Arrhopala amantes, Hewifcson. 

Arrhoj^la hazalus, Hewitson. 

Zesim chrysomallus, Hiibner. 

Aphnsew lohiia, Horsfield. 

Catapcecilma elegane, Druce. 

Cupitha purreeay Moore. 
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89. COUBRETUM OYALIFOLIUM, Bozb. 

Cupitha piirrmt, Moore. 

90. COHBRETUM EXTENSUM, Boxb. 

Lyaenesthes emoluSj GKsdart. 

Ismem fergusoniif do Niceville. 

Bibaais sena^ Moore. 

Badamia exclamationist FabriciuB. 

91. QUISQUALIS INDICA, Li&B. 

Uapala schiatacea, Moore. 

Bapala varuna, Horsfield. 


ok»r UX. MYBTACES.^. 

92. PsiDiUAi Guyava, Linu. The gnava. 
Zeaius chryaomallus, Hiibner. 

Aphnaeua lohita^ Horsfield. 

93. Eugenia zeyeanica, Wight. 

Bathinda amw^ Fabricius. 

94. Careya arbobea, Boxb. 

Euthalia {Oynitia) lepidea^ Butler. 

Bathinda amor^ Fabricius. 


Order LX. MELASTOMACE^. 

95. Melabtoma ualabathbicuv,. Linn. 

Euthalia (Oynitia) lepidea^ Butler. 


Order LXI. LYTHBACE^. 

96. Lagerstrcemia lanceolata, Wall. 

Arrhopala centaurus, Fabricius. 

Arrhop<da amanteat Hewitson. 

Aphnaeua hhita^ Horsfield. 

QatapaecBma elegana, Druce. 

97. PuNiCA Granaium, Linn. The pen^tiik&ate. 
Vwachola iaocrataat Fabricius. 
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Order LXIV. PASSIPLORE^. 

08. Modecca palmata, Lam, The wild passion-flower. 

Tehhinia vioIsBy Fabricius. 

Cethosia mahratta, Moore. 

Cynthia eaJoma, de NicSville. 


Older LXV. CUCURBITACE^. 

99. Zehneuia umbellata, Thwaites. 

Farthenos virens, Moore. 


Order LXXI. ARALIACEiE. 

100. HEPTAPLBDBtiM VENULOSUM, Seem. An ivy-liko creeper. 
Ismene gomata, Moore. 


Order LXXV. RUBIACE.®. 

101. AdINA CORDIFOLIA, Hook. f. , 

Athytna selenophomt Kollar. 

102. Stepheoyne PABViFOLiAf Xorth. 

Limenitis (Moduza) procris, Cramer. 

103. Wekdlanbia easerta, DC. 

Limenitis {Moduza) procris^ Cramer. 

Ailiyma inara, Doubleday and Hewitson. 

lOA Mussainda fbonoosa, Linn. 

Limenitis {Moduza) procris* Cramer. 

Athyma inara, Doubleday and Hewitson. 

105. Ranbia CLiaiNOSA, DC. 

Virachola isocrates, Fabricius. 

Viraehola perse, Hewitson. 

106. Banpia PUMETOBOM, Lamk. 

Viraehola perse, Hewitson. 


107. IxoRA cocomEAy Linn. 
fiaihinda amor, Fabricias. 
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Order LXXVIU. COMPOSIM. 

108. Bluuiia sp, A kind of thistle. 

Fane^sa carAui^ Linnssns. 


Order LXXXVlll. MTBSlNJSiS:. 

109. Embelia bobubxa, Boxb. 

Abisara fraternal Moore. 

Nctcaduba atratOt Horsfield. 

110. Ardisia uuhilis, Vahl. 

Abisara fraterna^ Moore. 

Nacaduba atrata, Hoi'sfield. 


Order XC. £B£NACE.d!!. 

111. DiosrxEOS MELANOXTLON, Boxb. Ebouy. 
Symphiedra nais, Pointer. 

JSuthalia (Dophla) laudabilis, Swinhoe. 

112. Diospteos Candolleana, Wight, Ebonj. 
Euthalia (Dophla) laudabilist Swinhoe. 

Order XCII. OLEACE.^. 

113. Likocieba malababica, Wall. 

Athyma ranga^ Moore. 

114. Olba dioica, Boxb. 

Athyma ranga, Moore. 

Order XCIII. SALYADOBACEJE. 

115. Saltaooba pbbsica, Linn. 

Teracolus amata, Fabricius. 

Order XOIV. APOCYNACE^, 

116. HoLABRHERA ABTIPTSEKTfiBiCA, Wall. 

Euplma (QrasHa) core^ Cramer. 

117. Nebixjm ODOBOHf Boland. The oleander. 

Euplm. (Craxtia) core^Gnxckec* — 



i 1^ iXk jSdHMtrv iHatHUi 

118. AoANOski ctuoSlf G< Doiau 
Hestia malaharicaf Moore. 

119. ICHNOCARPUB FRUTESCBNS, Bl’. 

Euploea {Orasiia) core, Cramer. 

Eupliw {Narmttda} eoretmfGodsa^*' ^ ^ ‘ 

Order XCV. ASCLEPIAOBjil. 

120. CKYriOLEPis Buchanani, lloem. ttdd Belt. 

Danais (Parantiea) aglea, Cramer. 

121. Calotropis GiOANTEAy Bl*. The * Madw.’ 

Danais (Limnas) chrysippus, Linuseas. 

122. Asclbfiab CuRASSAYiCA, Linu. 

Danais (Limnas) ch^ysippWr laAnsNUU 

123. Tylophoba YENitrs, Btame. 

Danais (Pmantioa) agUa, Cramer. 

124. Dbeoea voLiTBiLis, Benth. Wax plaut. 

Danais {Tirumalse^ Utnnime, GtaHSHt- 
Danais ( Tirumala) septenknamSf Buklnr; 

125. Genus and Species unknown. 

Danais (Salatura) Limnetss: 

Order C. BOBAGINE:^. 

126. Heliotkopiuh strigosuv, Willd. 

Plebeius trochilm, Frejer. 

Order Cl. CONVOLVULACE.^E. 

127. AuaYBEiA SFECibsA, ^weet. 

Zesius chrysomailus, Hiihner. 

128. Argybeia sebicea; Dak. and Gibs. 

'Aphmeus lohita, Hucsfield. 

Order due. AdAirrHACBAiL 

129. Nelsonia campestbis, Br. 

Precis lemoniw, TiMriMwal 

Zizera gaikts. Trimen. , 


[Hdl'il 
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130. HTGBOPBILA BBSKMIi, iSF. Ab^bwi. 

Freeu almanac Linnasus. 

Precis lemonias^ LioneBiis. 

Precis hiertay 

Precis orithyia^ XiinnseuR. 

Precis atlites^ Linnaeus. 

131. Djidalacanthus roskus, T. An^prs. 

Celmnorrhinus leuc-ocera, Kollftr. 

132. Strobilaktbeb calt.osus, Nees. 

Precis iphita, Cramep. 

Precis lemonias^ Linnaeus. 

Kallima horsjieldiit Kollar. 

Celsenorrhinus ambareesay Moore. 

Celienorrhintu futca, Hampson. 

133. Blbpharis aspbbrima, Nees. 

Sarangeaa purendra, Moore. 

134. Barlebia PRIONITIS, Linn. 

Precis lemonias^ Linnaeus. 

135. Bablerfa sp. 

Precis hierta, Fabrfcins. 

Precis atlites^ Linnaeus. 

« 

136. Ebanthemum malararicum, Clarke. 

KaUima horsfieldiiy Kollar. 

JhlesehalUa poUbete, Cramer. 

137. Eranthemom sp. 

Celsenorrhinus leucocera, Kollar. 

136. Genus and Species unknown. 

Saranffesa dasahara, Moore. 


Order CXI. VERBENACE^. 

h- 

139. ? Lippia nodiplora, Biol). 

Precis nlmana, Linnaeus. Mr. Bell thinks this food-plant is verj 
doubtful for P. almana. 
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140. Clebodekdbon infobtumtun, Gmertn. 

Zeeim chryeomallust Hiibner. 

Order CXVI. AMABANTAOEiB. 

141. CvATHUiA PBOsiBATA, Blnme. 

Coladenia da% Fabricius. 

142. Achtbanthes aspera, Linn. 

Coladenia dan^ Fabricias. 

Sarangesa dasahara^ Moore. 

143. Achybanthes bibentata, Blame. 

Coladenia dan, Fabricias. 

Order CXXIII. ARISTOLOCHIACEA'. 

144. Abistolochia bbacteata^ Eeiz. 

Papilio aristohchisef Fabricias. 

145. ARiSTOLOCinA indica, Lina. 

Troides minoSp Cramer. 

Papilio hecioTt Linnteos. 

Papilio arieklocTiiXt Fabricias. 

Order CXXVIII. LAUBINE^. 

146. CiNNAMOMUM zEYLASicuMj'tei’pyn. The Wild cinnamon. 

Cheritra jaffra^ Batter. 

Papilio earpedon teredoHf Felder. 

Papilio elytiof LinnsBas. 

147. Alseodaphre sembcarpifolia, Nees. 

Papilio mrpedon teredont Felder. 

Pajmlto ahHsa, Kirby. 

Papilio tdytiai Lianseos. 

148. Litbma tomektqsa, Herb. 

PapiS^dgiiOt Linnseos* 

149. Lits£A sebifera, Pers. 

Pf^pUio mrpedon teredon, Felder. 

Papilio clytiat Lianmus. 
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Order CXXXII. LORANTHA.CE^. 

150. Loranthus Wallichianus, Schultz. All the plants of this* 
Natural Order are often called * Mistletoe’ from tlie resemblance they 
bear to the European ])lant of that name. 

Tajuria cippits^ Fabricins. 

151. Loranthds sodreula, Linn. 

Euthalia ganida, Moore. 

Euthalia, lubentina, Crnraer, 

Camena deva^ Mooi’e. 

Oreon cleobis, Godai t. 

’ * 

Tajuria cippus, FabriciiiR. 

Ops melastigma, de Niceville. 

152. Lorantitus t(5mextosu.s, Hoyno. 

Caviena deva, Moore. 

Ops mfhisligma, de Niceville. 

153. Loranthds longifdords, l)<'.RronR.'4. 

Oastalius unanda, do Niceville. 

Zesim chrysomallns^ Hubiior. 

Tajuria cippus, Fabric!ns. 

Jtathinda Fabricins. 

Delias eucliaris, Drury. 

154. Loranthd.s elasticds, Desroiiss. 

Creon cleohis, Godai t. 

Tajxiria indra^ Moore. 

Tajuria cippus, Fabricius. 

Order CXXXV. KUPHORBTACEiE. 

1.55. GlOCHIDION LANCiSOliARlDM, Dalz. 

Athyma perins^ Linneeus. 

156. GlOCHIDION ZEVLANICUH, A. JuSS. 

Athynia inara. Doubleday and Hewitson. 

157. GlOCHIDION velctindm, Wight. 

Athyma penuSf Linneeus. 

Athyma inara, Doubledaj and Howitson. 

158. Hehicyclia vbndsta, Thwailes, 

Appiaa alhina, Boisduyal. 

J. II. 27 
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159. Cboton sp. 

Sathinda amoTf Fabricius. 

160. Trewu nddiploua, Linn. 

ThaduJca multicaudatUf Moore. 

161. Mallotus PHiLiPPiNENSis, Muell. 

Coladenia indrani, Moore. 

162. Tragia involucrata, Linn. 

Ergolis taprobana^ Westwood. 

Ergolis ariadne^ Linnneas. 

163. Tragia involucrata, var. CAx.VAruNA, Linn. 

Ergolis taprohana, Westwood. 

Ergolis ariadne^ LinnoDus. 

Byhlia ilithyia^ Drury, in Khandei.sli and the Deccan in the Bombay 
Presidency. 


Order CXXXVI. URTICAC|i}./E. 

164. Cbltis tbtrandra, Roxb. 

Apahira (Eohana) camiha, Mooie. 

TAhythea rama, Moore. 

165. TeEMA ORIENTALIS, Blume. 

Euripus consimilis, Westwood. 

Neptis kallaura, Moore. 

Neptis jumbah^ Moore. 

166. Strebi.us aspbr, Lour. 

Euplasa (Grastia) core^ Cramer. 

Euploea (Pademma) kollai% Felder. 

167. Ficus benqalensis, Linn. The banyan or *bhor' tree. 
Euplasa (Grastia) core, Cramer. 

Cyreitis thyodamaSf Boisduval. 

Iraota timoleon, Stoll. 


168. Ficus indica, Linn. 
Cyrestis ihyodamast Boisduval. 
Jraota timoleonf Stoll. 
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169. Fious BJCLIGIOSA, Linn. The pipal. 

Euploea (Orastia) core, Cramer. 

170. Ficus GLOMERATA, Boxb. 

Euploea {Crastia) core^ Cramer. 

Cyrestis thyodamasy Boisdural. 

Iraota timoleon, Stoll. 

171. Flburya intbrrupta, Gaud. A kind of nettle. 
Hypolimnas hoUna, Linumus. 

172. Elatostema cuneatum, Wight. 

Hypolimnas holina^ Linneeus. 


Order CXLVIll. ORCHIDE^. 

173. Rhynchostvlis rbtusa, Blume. 

Chliaria othonay Hewitson. 

174 Saccolabium papillosum, Lindl. 

Chliaria othona, Hewitson. 


Order QXLIX. SCITAMINB^. 

175. Curcuma Amada, Boxb. Wild turmeric. 
Udaspes folusy Cramer. 

Notocrypta feisthameliiy Boisduval. 

176. EjGMPFERIA PANDUKATA, Boxb. 

Lampides elpiSy Godart. 

Udaspes folusy Cramer. 

177. Hedtchium CORONABIUM, Ecenig. 

Lampides eJpisy Godart. 

Udaspes fohiSy Cramer. 

Notocrypta feisthameliiy Boisduval. 

178. Amohuh micsosxephamum, Baker. 
Lampides elpisy Godart. 

Udaspes folus, Cramer. 

Notocrypta feithameliiy Boisduval. 

Sancus puUigOy Mabille. 
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179. Elettabu Gabdamomdm, Maton. The cardamon. 

. Lampides elpist Godart. 

Order CLIV. DIOSCOREACEiE. 

ISO. Diobcobba pentaphylla, Linn. 

Aphnmis lohita^ HorsSeld. 

Loxura atifmnm^ Cramer. 

Tagiades atticus^ Fabricius. 

Tagiades obscurus, Mabille. 

Order CLVI. LILIAOEAi. 

J81. Smilax aiacropuylla, Roxb. 

Loxura atymnus, Gmmer. 

Tagiades alticus, Fabricius. 

Order CLXIIl. PALMED. 

182. Areca Catechu, Linn. The Snpari or BetcLiiut. 

Elymnias caudata^ Butler. 

Qangara thyrsisj Fabriciue. 

Snastus gremius, Fabricius. 

183. Cauyota ubens, Linn, The Palmyra or fan palm. 

Elymnias eaudata, Butler. 

Qangara thyrsis, Fabricius. 

Suastua gremiue, Fabricius. 

ISli. Pu(Ef)ix SYLVESTRis, Roxb. Wild date palm. 

Elymnias caudata^ Butler. 

Qangara thyrsis, Fabricius. 

SucatuB gremitts, Fabricius. 

JJyarotis adrastus, Cramer. 

185. Calamus pseudo-tenuis, Becc. and Hook. f. Rattan or cane. 
Elymnias eaudata, Butlor. 

Qangara thyrsis, Fabricius. 

Suastus greniius, Fabricius. 

Pedestes suhmaculata, Staudinger. 

HyaroHs adrastus, Cmmer. 


186. Cocos NUCiFERA, Linn. Coconut palm. 
Elymnias caudata, Butler. 
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Gangam iTiyrsis^ f'abricias. 

Suastus gremius, Fabricius. 

Older CLXXIII. GRAMINE^. 

187. Obyza sativa, Linn. Rice. 

Mycalesis {Orsotriaena) mandata, Moore. 

Mycalesis (Culysisme) visaluy Moore. 

Myo/alesis {Nissanga) junoina, Butler. 

Ypthima haldus, Fabricius. 

Melanitis tsmene, Cramer. 

Baoris (Parnara) guttatus, Bremer and Grey. 

Ampittia dioseorides, Fabi*icins. 

Baoi'is (Pamara) hevani, Mooi'c. 

Baoris {Chapra) subochracea, MooiX) 

Saoria (Chapra) mathias, Fabricius. 

J88. Zea Mays, Linn. Maize or Indian corn. 

Baoris (Pamara) conjuncla, Hcrrieb-Sciiaffcr. 

189. Grasses uf different kinds. 

Mycalesis (Orsotrimta) matidata^ Mooie. 

Mycalesis (Calysisme) perseus^ Fabricius. 

Mycalesis (Oalysisme) visala, Moore. 

Mycalesis (Nissanga) junonia, Butler. 

Ypthima baldtis, Fabricius. 

Ypthima huehnerit Kirby. 

Melanitis ismene, Cramer. 

Melanitis varaha, Moore. 
lambrisc salsala, Moore. 

Baoris (Pamara) gultatm^ Bremer and Grey. 

Baracus hampsoni, Elwes and Edwards. 

Taractrocera ce^-amas^ Hewitson. 

Ampittia dioscorides, Fabricius. 

Aeromachus indistinctus^ Moore. 

Padraona gola^ Moore. 

Baoris (^Parnara) conjuncta, Herricb>Scliaffer. 

Baoris (Pamara) colacUf Moore. 

Baoris (Chapra) subochracea, Moore. 

Baoris (Chapra) mathias^ Fabricius. 

190. Baubusa ABVKBiKACGA, Willd. Ramboo. 

Lethe eurr^^ Fabricius. 



214 L. 4e Nicevillo —Bttiterflies of the Katmm Bistnct, [N«i 2, 

Lethe drypetis, Hewitsou. 

Melamtis gokala, Moore. 

Liscophora lepida, Mooi'e. 

Matapa aria, Mooro 
Padraona dara, Kollar. 
lanibrix salsala, Mooro. 

Halpe ceyloniea, Moore. 

Telicota bambusse, Moore. * 

Jtanris oceia, Hewitsou. 

Baoris (Parnara) knmara, Moore 

19J. Bambusa sp. 

Discophora ivdica, Staudingoi'. 

Baoris (Parnara) philippina, Herrick-Sobiiffor, 

192. OXYTENANTHEBA MONOSTIQMA, Deddomc. 

Discophora lepida, Moore. 

Padraona dara, Kollar. 

Jlalpe ceyloniea, Moore. 

Halpe hyrtacus, de Niceville. 

Telicota bambusse, Moore. 

193. Denorocalamus strictus, Nees. 

Discophora lepida, Moore. 

Matapa aria, Moore. 

Halpe honorei, de Niceville. 

Baoris oceia, Hewitson. 

194. OcilLANDRA STRIDULA, Thwaitcs. 

Zipoetes saitis, Hewitson. 

Discophora lepida, Moore. 

Matapa aria, Moore. 

Padraona dara, Kollar. 

Halpe hyrtacus, de Nioeville. 

Baoris oceia, Hewitson. 

Baoris (Parnara) kumara, Moore, 

Plants from the Western Himalayas and Kashmir, with the species of 
butterflies whose larvse feed on them. 

Order L. LEOTMINOS^. 

1. Indigoeeba atroporpvbea, Hamilt. 

Theela sassanides, Kollar. 
ffysudra selira, Moore. 
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Order LXXVIII. COMPOSITE. 

2. CARDuns sp. 

Vauesea cardui^ Lmneens. 

Order OXXXVI. URTICACE^. . 

3. Urtica parviflora, Roxb. 

Vanessa cascJimirensis^ Kollar. 

Order CXLT. SALICINBiE. 

4. Salix trtrasperma, Roxb. 

Vanessa xaniUomelae^ Wiener Verzeichnisa. 


PART II. 

A Revised List of the Butterflies of the Kanara Disfnct arranged 
in the order of Messrs. Davidson^ Bell and Aitken*s previous papers^ with 
the names of the Food-plants on which the larvee feed. 


Family NYMPHALID^. 

Snbfamily Dakaik^. 

1. Hestia MALABAUiCA, Moore. 

Aganosma cymosa^ G. Don {Apocynacese). 

H. lynceus, Drury, of the previous list, p. 239, is a species restricied 
by Dr. P. Moore in Lep. Ind., vol. i, p. 26 (1890), to Borneo. It has the. 
wings much longer and narrower and the coloration mnch darker than 
our South Indian species. Dr. Moore (l.c., p. 18) does not record H. mala- 
hariea from Kanara, but it undoubtedly occurs thtsfO. But he describes 
(l.c., p. 21, pi. ii, figs. 2, male ; 2a, female ; 1, larva; la, pupa) H, kanarensis 
as a new species from North Kanara and the South Konkaii. It is a 
smaller species than H. malahnt'ica^ 4'2o to 4‘75 as against 5 0 to 5*5 
inches in expanse. “ The markings similarly disposed and shaped but 
smaller, being about half the size of those in H, malahanea." This 
latter remark is an obvious exaggeration speaking of the markings as a 
whole, as can be veidfied by comparing Dr. Moore’s figures of the two 
species in Lep. Ind. I do not think that H- kanarensis can be retained 
as a species distinct from ZT. malaharica. Its smaller size is its most 
distinctive character. 
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2. Danais {Paranlica) aqlea; Cramer. 

Crijptolepis Buchanani, Boom, and Scli. (Aseleptadese). 

Tylophora tmuiSf Blume* {Asclepiadem). 

3. DiKATS {Tirvmala) limniaci!, Cramer. 

I^regea mluhilis, Benth.f {Aschpiadem), 

4. Dakais {Tirumala) sepi’ENTRIONIS, Butler, 

Bregea voluhUist Benth. {Asclepiadese). 

Not recorded from Knnara in the lists, but undoubtedly occurs in 
the district according to Mr. Bell, who says he has specimens of it. 
which agree with the typical form both in coloration and marking.^. 
Specimens intermediate between D. linmiacp, Cramer, and J). septen- 
tnomV also occur, and for these Mr. Aitkcn in the first paper (p. 2GG) 
suggested in joke the name 1). limnitnonis. Mr. Fnilistorfer lin.s 
probably described this form as'rimwmf't meU.<$a (h’nri<hiriiin in Berl. 
Ent. Zeitsch., rol. arlir, p. 113 (1899). 

5. Dakais (Limnas) chrysippus, Limifeiis. 

Calotrcfpis giganiea, Br. (Aeclipiadeee). 

Asdepiits Curassainca, Linn. {Asclepiadem). 

6. Danais (Salaittra) plexippus, Linneeus. 

The JD, genutmt Cramer, of the previous list, p. 240, but Linnmn.s’ 
name undoubtedly applies to this species. It has often been bred iu 
Kanara ; the larva feeds on an asclepiad, which h.-is not been identified. 

7. Eoplcea (Crastia) CORE, Cramer. 

Holarrhena aniidysentenea, Wall. {A^wynncex). 

Netium odortim, Soland. {Apocynncese)* 

Ichnocarpus frutescensy Br. {Ajjocynacpap). 

Strehlus asper, Lonr. (Urticacem). 

Fiats bengalensis^ Linn. {Utticacese). 

Ficus religiosa, Linn. (^Udicacese). 

Ficus glomerataf Roxb. (Urticaceee), 

8. Bijpi<(EA (JPademma) kollabi, Felder. 

StrChlis asji&'f Lour. (JJrticacese). 

The larva is said to also feed “ On several species of Fiats.** 

* The Tylophora cotnowt, Wall*, of the first paper, p. 260, is a synonym of 
2*. tenuis, Blame. 

f The JHoya viridtflora, Br., of the first pnx>er, p. 266, is a synonym of Dreyea 
voluliUs, Benth. 
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9. Euploea. (Narmada) coreta, Godart. 

Ich noeax’pus fmtesoens^ Br. ( Apocynaeeee ). 

Larva. The lai'va is of tlie type of that of Euplcea (Orastia) core, 
Cramer, except that the Rubdorsal tentacles are wanting on segment 6, 
and the two pairs on segments 3 and 4 are considerably longer. The 
head is round, smooth, shiny and black, with anaiTow white band round 
the margin over the vertex, and a similnr band down each side of the 
clypeus meeting at the apex of the clypeus; the labrum is white. The 
surface of the body is smooth and rather gi-easy looking. The spiracles 
are oval, black and shiny. The colour of the body varies somewhat, or 
rather the shade varies; segments 3 and 4 are dorsally always slightly 
yellowish. There is nlwnys a dark bluish, dorsal line or band. The 
general colour of the body is a light violet-green on the somites of the 
dorsal half, and a chocolate-green on the somites of the ventral half; 
there is a subspiracular yellow line dividing the two colours ; a slight 
yellow shade around the spiracles, and the extreme base of all thi’ee 
pairs of tentacles is yellow ; segment 2 is light yellow with a black 
subdorsal shiny spot, and the anal flap is yellow, with a very large 
shiny black mark, covering nearly tlirce-fourths of the doi’eam; tentacles 
dull indigo in colour ; all the legs shiny black. Length 39 mm., breadth 
G mm., length of tentacles of segment 3 is 14 mm., of segment 4 is 
9 mm., of segment 12 is 6 mm. All the tentacles are nearly straight. 

Pupa. The pupa hns nothing in any way to distinguish it in shape 
from that of E. core. The spiracles are light brown, oval, of the 
usual size. The colour of the pupa is silver, with one very broad sub¬ 
dorsal, and one very broad, spiracular, liglitish brown band on tim 
abdomen meeting on segment 6, which is entirely brown, as arc also 
segments 4 and 5 except dorsally; the shoulders and the inner margin 
of the wing are broadly brown, as is also the vortex of the head j tliere 
is a narrow brown band along the outer margin of the wings; a broad, 
dorsal, thoracic, brown band forking from the apex to the hinder margin; 
a large, oblong, brown mai'k on the wing beyond the discoidal cell; the 
cremaster is strong, triangular, flattened dorsally and ventrally, with a 
rugose knob at the end, and a spherical tubercle at the base laterally : 
all shiny black, as are also the anal clasper scars; the costal lUargins of 
the wings and the hanstellum are also brownish; the whole surface is 
shiny and quite smooth. Length 18*5 mm. including the cremaster, 
breadth at segment 7 is 8 5 mm., which is the hix^adest part. 

Haiuts. The habits are the same as those of E. core in every 
particular. The larva eats the young leaves, living on the underside of 
the leaves. It pupates under a leaf, hanging very freely. The larva is 
badly persecuted by ichneumons. 

J. n. 28 
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Subfamily Sattrinje. 

10. Mtcalesis (_Orsotrisena) mandata, Moore. 

Oryza mtiva, Linn. {Gramineas). 

Grasses (^Gramineae). 

11. Mtcalesis {Calydeme) pebseus, Fabrioius, 

Grasses {Gramineee). 

Becorded without a number in tlic second Kaiiara paper, p. 242. 

12. Mtcalesis (Calysisme) tisala, Moore. 

Oryza sativa, Linn. (Qramineie). 

Grasses {Gramineie), 

This appears in the Kanara papei’S nh M. vihieits, Linniens, a apeeies 
now restricted by Dr. F. Moore to N. and F. Iiidin, llni’mn, Siam, and 
S.-E. China. 

13. Mtcalesjs (Calysisme) scnniTA, Moore. 

Not recorded in the Kanara papers, but Mr. Bell eanglit it Iti 
one place, Tarimalapur, up the valley of the Kalinnddi river. Dr. 
Moore restricts it to South India and Ceylon. It has not been bred in 
the Kanara district. 

14. Mtcalesis (Nissanga) junonia, Bntler, 

Oryza rnttva, Linn. (Graminpfe). 

Grasses (Graniineae). 

15. Lethe edropa, Pabricins. 

Jiamhnsa arundinacea^ Willd. {Qraminese). 

16. Lethe drtpetis, Hewitson. 

Bamhnea arnndinacea, Willd. {OmmitieK). 

The L. drypetes [sic] of Mooi^o’s “ Lep. Tnd.,” and L. todara^ Moore, 
of the second Kanara paper, p. 243, that species being a synonym of 
Hr. drypetis. 

17. Lethe NEELGHEBRiENSis, Guerin. 

The L, neelgheriemU [sic] of Moore’s “ lep. Ind,” It has not been 
bred in Kanara, but tbe imago is found above I lie ghAts in Haliya! and 
on the Dliarwar frontier. In Ceylon the larva is said to feeil on gt'asses. 


18. Ypthima balPhs, Fabricius. 
Oryza sativa^ Linn, X^raminete), 
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Giusses (Graminese), 

The Y. philomela, Johanssen, of the second Kanara paper. It ia 
qnite possible that the true Y. phtlomelof Johanssen (I do not knoVr 
what the Y. phtlomela of Linnesus is) may also occur in Kanara, as I 
have specimens from the Nilgiri Hills, the Wynaad (type of Y. tabella, 
Harshall), as well as from Henzada and Manlin in Burma. Dr. F. Moore 
in “Lep. Ind.” restiicto Y. pi^t'lomeZa, Johansson [sic], to JavaandSuma* 
tra, and gives Y, tahella full specific rank, recording it from South India 
and Burma. In Lep. lud., vol. ii, p. 58, he defines Thymipaf the genus in 
which he places Ypthima pkilomelat as having a prominent androconial 
patch in the male, while in describing Thymipa tabella, p. 73, he says it 
has No glandular patch nor androconia.” As a matter of fact the patch 
is sometimes absent, sometimes faintly present, and sometimes promi> 
nent, especially so in specimens from Java and Bali. In Sumatran sped* 
mens it is faint, in Buihnese and South Indian examples appai’ently 
entirely absent. 

19. Ypthima HUBBNEjti, Kirby. 

Grasses {jSraminesB). 

Some Kauarese examples of this species have pure white cilia to tho 
hiudwiug, while others have the outer half of the disc of the hind wing 
on the upperside suffused with white, thei'cby approximating in coloration 
to Y. ceylonica, Hewitson. 

20. ZiPOiTES SAiTis, Hewitson. 

Ochlandra stridula, Thwaites {Gramineai), 

21. MsLANins IBM EXE, Gramoi\ 

Orysa saftVa, Linn. {Graminese). 

Grasses {Oraminese). 

The M. ledat Linnaeas, of the first Kanara paper, p. 267. 

22. Mblanitis varaha, Moore. 

Grasses (flraminess). 

Colonel C. Swinhoe’s Meianitis ampa^ described in Ann. and Mag. 
of Nat. Hist., sixth series, vol. v, p. 353, n. 1 (1890) from North Kanara, 
July, is a wet'Season form of if. mraha* 


23. Mblanitis gokala, Moore. 

Bawbma arundinaceat WiUd. {Gtaimaeae). 
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Subfamily Elymniinje. 

. 24. Elymnias caudata, Butler. 

Areca Catechu^ Linn. (Falmete). 

Caryota urenSf Linn. (Pahness). 

Phoenix eylvestns, Roxb. (Pahiete). 

Calamus pseudo-ienuis^ Becc. and Hook. f. {Palmcse). 

Cocos nuciferat Linn. {Palmese). 

Subfamily AMAiUL’.siJNii:. 

25. Djscov'HORA lepida, Moore, 

JSamhusa artindinacea, Willd. {Qraminese). 

Oasytenanthei'a vionostigmut Beddomo {Cmmiucai). 

Dendrocalamus strietusj Nees {Graminese). 

Ochlandra stridula, Tbwaites {Graminem). 

26. Discophora indioa, Staudinger. 

Bamboos (Gramineee). 

This is a new record from Kanara. 

Larva. The larva is similar in shape and appearance to that of 
D. lepida, Moore. Hoad semi-elliptic, as seen from the front; clypeus 
black with a central white line, and bordered all round with yellowish ; 
a narrow 3 ’ellow line from over the vertex of the head down the middle 
of the face to the apex of the clypeus; eyes black; a bunch of long 
porrect hah'S on the top of each lobe of the head ; poiTCCt hairs disposed 
moderately densely also down both cheeks; colour of the head red-brown, 
appealing lighter on the vertex of each lobe because of the light-coloured 
bunches of hair; surface dull. Spiracles oval, black, with white centres. 
Surface of the body dull, covered all over moderately densely with 
longish erect hairs of which some few laterally are longer than the 
rest; there is a subdorsal bunch of spine-like hairs on segments 3 to 6 , 
making these segments look brown over the dorsum ; the other hairs are 
light mouse-coloured. Anal flap broadly rounded at the extremity, the 
two anal processes beneath it are short, conical, light yellow and hairy. 
Colour of the body light brownish-greyish, with a thin subdorsal white 
line (not a broad whito dorsal band as in JD. lepida) ; each segment with 
a latero-dorsal black mark near the front margin, which mark is very 
distinct on segments 2 to 7, and hardly perceptible on the rest; behind 
the black marks on seghients 2 to 13 is a large light cbocolate*brown 
mark or patch; legs rose-coloured. Size somewhat smaller than 
P. lepida. 

Pupa. The pupa is in every way the same as that of P. lepida^ and 
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only differs from it in being smaller iban the majority of pnpes of that 
species. In shade it is either bonO'Celoared or green according to, 
'whether it lias been formed among dead leaves, &c., or green leaves; 
when green the edges of the pupa along the wings are yellow ns in 
D. Zeptda, but when bone-coloured the black spofs sprinkled over the 
surface in D. lepida are not present here ; the surface of the two con¬ 
tiguous head-points is also shiny, while in D. lepida it is dnllish. 

Habits. In habits the larvte and pupee differ in no way from those 
of H. lepida. The larva, ns is also the case in D. lepida^ will snspend 
itself by the tail against a pei’pendicular surface with its ventral 
surface towards the porpcndienlar surface, and, when pupating, will 
turn itself round, so that, when the pupa is formed, the dorsal surface of 
the pupa will rest against the perpendicular surface. 


Subfamily AcRifiiKA!:. 

27. Telchinia viola:, Fabricius. 

Modecca pahnala, Lnm. (Faasijloreas). 


Subfamily NyMPHALiKA:. 

28. Ebgolis tapbobasa, Westwood. 

Tragia invoUierata^ Linn. (Enphorhiaceic). 

Tragia involucratat var. canna&ina, Linn. {Euphorhiaceoi). 

29. Eroolis ARIADNE, Liuoeeus. 

Tragia involucrala^ Linn. (Euphorhiacese). 

Tragia involucrata^ var. cannuhina^ Linn. (Eupkorbiaoese). 

In Gnzerat in the Bombay Presidency it has been bred on Tragia 
cannabinaf Linn., which is given by Hooker as a var. of T. involncrata. 

30. Byblia iLiTHYiA, Druiy. 

This species has been bred in Khandeish and the Deccan, both in 
the Bombay Presidency, on Tragia involucrata^ Linn., var. cannabina, 
Linn. {Ettphorhiacese). It has not been bred in the Kanara District 
itself. Thei'e is a very interesting paper in Ann. and Mag. of Nat. Hist., 
sixth series, vol. xviii, p. 333 (1696) by Mr. Qny A. K. Marshall, 
entitled “Notes on thq Genus Byblia (ssITypanis),'' in which he notes 
that he is convinced “That nil the Asiatic and continental Afiiean 
forms of Byblia are I’eferablo to a single species.” Dr. Chr. Aurivillius 
in.Kongl. Svens. Vot.-Akad. Handl., vol. xxxi, n. 5, p. 158 (1896), 
records B. Uith^ia^ .Prury, fi'om Africa, the Capo Verde Islands, Arabia 
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and lodia, and B. goctzim, Herbsi, fi’om Africa onlj, givinga woodeotof 
the upperside of tbe forcwingof each to allow of their easy idontification. 

31. Euiupus coNsiMiLis, Westwood. 

Trema orientalis, Blutne {Urticacess). 

Eoo. The egg is green, shin 3 ’', and spherical in shape, though 
slightly higher than broad, and has twenty>two prominent ridges from 
top to bottom, all parallel to each other in the manner of meridional 
lines: these ridges merge into the level of the surface of (ho egg 
towards its top. The breadth is 1'3 nam. 

Larva. The larva is of the typo of ErgoUs, but has no spines on the 
body. Body cylindrical, thickest in the middle, and gradually decreasing 
in width to the very narrow hinder end, which terminates in two nearly 
parallel, conical processes about 2 mm. in length bearing short hairs ; the 
body also decreases from the middle of segment 2 (where it is 
about the same breadth as at segment is nearly 

squai'e, slightly higher than broad however; the face almost flat, 
and each lobe is surmounted by a stout cylindrical pi^ocess or horn, 
which horn is slightly longer than the head is high; it has three 
or four short, yellow spines befoi'e the middle,' and is shortly bifur¬ 
cated at the top; the front face of the horn is nearly in the same 
plane as the face; these two horns diverge at an angle of about Sb**, 
and are rather widely and squaraly separated at the base ; on the hind 
vertex of the head between tbe horns are two small conical red-brown 
spines; along the side margin of tbe head in eontinnation with the 
outside edge of the horn are three sharp spines; the surface of the 
head is otherwise smooth and shiny; the colour of the head is dark 
gi’cen, with a long narrow white clypeus, a white band from the base of 
each horn running down each side of the central line of the face and 
along the sides of the clypeus to the jaws, as also a white band on each 
cheek separating the fuce from the cheek; the horn-spines and the two 
veitex spines ai’e tipped with black: the head is higher than segment 2 
but about the same breadth. The surface of the body is dull and rough, 
each segment being set with seven tranaverae raws of minute, conical, 
yellow tnbercles; tbe colour of the body is daiic green with a red spot 
in the spiraculai* region of segments 3, 7, 10, and 12/18, those on 
segments 7 and 10 being larger than the other two; the yellow tuber¬ 
cles are each surmounted by a short hair; there is a small brawn spot 
or two next each spiracle. Spiracles flush, oval, rather large, light 
green, with a very narrow, shiny black border, and a oetitral thin white 
slit. Length 42 mm. altogether, breadtii 7 mm., length of hmm 5 mm., 
breadth of head 4 mm. The breadth across Uts base of the anal 
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processes or points (that is the breadth of the larva at that base) is 
aboat 1*5 mm. 

POPA. The papa is similar to that of Apatura (Eohana) oamiha, 
Moore, in general facies and mode of saspension. Looked at sideways 
the papa is a section of a circle: about a qaarter moon-crescent, tlie 
ventral line being nearly straight, and the dorsal line highly and 
evenly carved, the abdominal segments being much oompi'essedlatemliy 
and highly carinated in the doi*sal line, the edge of the carination 
being sharp, ^.e., thin. The pupa is the same breadth from the shoaldors 
to segment 8, and is in the middle twice as high as broad ; segments 
4, 5 and G are separated slightly in the dorsal carinated edge, and segment 
C is the highest part of the carination ; the transvei'so dorsal section 
in the middle is pear-shaped, the same section across the von tram fram 
spiracle to spiracle being a compressed semicircle; the head has two 
strong, slightly diverging,*conical processes, narrowly separated at the 
base and about 1*5 mm. in length : these head-points are about half ns 
far apart at the tips as the papa is broad in the middle: the papa 
increases evenly in width to the shoulders, which have each two small 
smooth tubercles; t!ie thorax is convex transversely; tlie cremaster is 
stout, triangular, flattened above and below. The surface of the pupa 
is dull, and is ti*aDsversely wrinkled all over as seen under a lens; there 
is a low indistinct ridge from each head-point running back on to the 
thorax, and the wing-edge is a ridge from the shoulder to segment 4. 
The spirncles are depressed, oval, and the colour of the pupa. The 
pupa is green, densely streaked with white on the thorax nnd head, 
more obscurely on the rest of the surface; the doi'sal ridge and wing- 
edge ridge is yellowish ; and there is a rather prominent bi'own-yellow 
I'ugosity on the spiraoular line at the hinder margin of segment 7. 
Length 29 mm. over nil, height at middle 12 mm., breadth at middle 
over 8 mm. 

Habits. The egg is laid on the nppersido of the leaf, or near the 
.edge on the underside. The larva, on emerging, eats the egg-shell 
partially, and then makes a bed of silk anywhere on the npperside of 
the leaf. Having grown somewhat it betakes itself to the middle of 
the leaf and lies along the midrib near the point, covering the surface 
of the leaf with a thick carpet of silk; over this carpet it weaves a 
network of silk which is free of the surface of the leaf, nnd on the 
top of this network the larva rests with its face in the same plane as 
the ventral surface, so that the horns are resting on the web. When 
abont to pupate the larva wanders, and finally finishes up on the under 
surface of some leaf, where it undergoes its transformation. The pupa 
is stoutly attached, by the tail only, so that the ventral surface is 
parallel to the under surfuce of the leaf. 
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32. Ctri'HA PLAciDA, Moore. 

, Flacourtia montann^ Grali. (Bixinex). 

Herr H. Frnlistorfer in Berl. Ent. Zeitscli., vol. xliii, p. 198 (1898), 
has named this species C. erymanthis maja from Karwar in North 
Knnara. 

33. Atelu phalantha, Drury. 

Flacourtia montana, Grali. (JBixineie). 

34. Atella alcippe, Cramer. 

Aleodeia zeylanica, Thwaites (Violaeav). 

In the second paper, p. 248, it is noted that the larva was fonntl 
“ On a tree, which we believe to be a very local species of ITydnncarjms 
[7?m«ca?, the Natural Order which next follows the but tliis 

requires verification.” This identification is incorrect, the food-plant 
being Aleodeia zeylaniea. 

35. Cbthosia mahkatta, Moore. 

Modecca palinata, Lam. (Passiflorese). 

39. Cx'NXHiA saloma, de Niceville. 

Modecca palmata, Lam. {Passijloreie'). 

37. Apaiora (Bohana) camiba, Moore. 

Celtis tetrandra, Roxb. ( JJrticacese). 

Dr. P. Moore in Lep. Ind., vol. iii, p. 3 (189<»), gives the genus 
Apiitiira (part), Fabn'oins, as a synonym of Potnmis, Hubner. He uses 
Apntura foi* the species placed in this paper under ITypolimnas, Hubner. 

38. Precis iphita, Cramer. 

Sfrohilanthes callosus^ Nees (Aeanfhaceae). 

Dr, F. Moore in Lep. Ind., vol. iv, p. 62 (1899) notes that 
this species is not a true Precis, the type of that genus being the 
Papilio octavla of Cramer, an African species, which has the nisooidal 
cell of the fore wing closed, while Jnnunia (in which iphita is best 
placed) has it open. Dr. Chr. Aurivillius in Kongl. Svens. Vet.- 
Akad. Hand., vol. xzxi, n. 5, p. 131 (1898), gives Junonia as a synonym 
of Proris, the latter being the older name. Dr. A. G. Butler in Ann. 
and Mag. of Nat. Hist, seventh series, vol. iv, p, 373 (1899), notes that 
“ Prof. Aurivillius shows that Precis has priority over Junonia ; there¬ 
fore, although the latter is a far more satisfactory name for the genus 
(became more descriptive), I suppose it will have to go.” 
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39. Precis alhana, Linneeas. 

Hygrophila spinosa, T. Anders. (Aeanihacese). 

Mr. Bell notes timt the larva feeds on some other unidentified 
aeanthads. In the first paper, p. 272, Asteracantha longi/oliaj Nees* 
(AmHlJiacea), and Lippia tiodiflora. Rich. (Verbenace&s) are recorded: the 
latter food*plnnt Mr. Bell considers to be doubtful. 

40. Precis leuokias, Linnaeus. 

Nelionia campestris^ Br. {AcantJiacex). 

Hygrophila spinom, T. Anders. i^Acanthae**^'). 

Strohilanthes callosns, Nees (Ac-anthaeefe). 

BitrleHa Prionitis, Linn. {Acanthacefe), 

41. Precis hierta, FabHcius. 

Hygrophila spinosa,'*V. Andeiu. {Aranfha^rK). 

? Sarleria sp. {Arantliacete). 

42. Precis orithyia, Lininens. 

Hygrophila spinosa, T, Anders. (Acanthar^as). 

43. Precis ati.ites, Linnaeus. 

Hygrophila spinosa, T. Anders. (^Acanthneess). 

Barleria sp. {AcanthaceaB). 

Eoa. The egg is bairel-slinpod, there being thirteen longitudinal 
ridges from top to bottom, parallel to each other, and not continued on 
to the fiat top; those ridges under the lens are finely beaded and are 
thin, being one-fifth as broad as the intci’spaco at the middle of the 

! the flattish top of the egg has a small white ring in the centre— 
the micropyle *, the surface of the egg is shiny and smooth f the colour 
is dark green with all the ridges white. 

Larva. The larva i*esembles in shape those of the larvse of all the 
species of Precis found in the Kanara district, and the disposition of the 
spinous processes is the same. There are two such processes, one above 
the other, on segment 2 below the spiracle on the base of the leg; two 
in a horizontal line on the base of the legs of segments 3 and 4 ; a 
triangle of three on segments 5 and 6 where tlie leg would be were 
there one; two in a horizontal line above and one below, and tvro in a 
liue on the base of the proleg of segments 7 to 10; two, one below 
the other, on segment 11; one subspiraonlar on segments 3 to 12; all 
except the subspiraonlar ones dirty watery-white in colour, and set with 

* Asteracantha is given by Hooker as a snbgeniu of Hygrophila, and longifclia 
Nees, as a synonym of Hygrophila spinosa, T. Anders* 

J. II. 29 
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fine white hairs as long as the processes in the sabspiramlsr line, these 
suhspiracular spines being one-fonrth as long again as the ones beneath 
' that line; besides these ])i'ocesses there are also the following:—a dorsal, 
dorso-lateral, and supra-spiracular process on segments 5 to 11 ; on seg¬ 
ments 3 and 1 a dorso-lateral and snprn-spiracular process ; on segments 
18 and 14 a dorso-lateral process ; on segmetit 12 two dorsal processes, 
one in front of the other, as well as a dorso-lateral and supra-spiracular 
process; all these processes from the suhspiracular ones upwards are 
of the same length, shiny blackish in colour, sot with two whoils of 
dark yellow-brown spinolets nearly as long as the processes ; the pro¬ 
cesses are just under 2 mm. in length ; segment 2 has ten simple, 
slightly-curved, spinous hairs along the front margin, black and rather 
long; the surface of the body is covered besides, (ami heroin lies its 
difference from other larvre of Precis), with 1 mm. long fine pure white 
hairs, each liair springing from a minute circular pure white tubercle ; 
a narrow dorsal line and the whole of the dorsum of segment 8 liaYm no 
white hairs. The anal flap is neaidy semicircular in outline and 
somewhat thickened at the extremity, wlioro it is yellow-ochreous in 
colour. The spiracles are oval, black, with shiny black borders. Head 
rather small, squan.sh, with the vertex indented, giving an appearance 
of being bilobod; the vortex of each lobe bears a conical, shining, 
oehreous tubercle snri’ounded by three or fonr small ones onch bearing 
a hair, the hair of the large tubercle always long and white ; another 
small tubercle in the middle of each lobe: some stiff black hairs on the 
npper part of the face, some soft white hairs about the base ; colour of 
the head dark bronzy-blackish-brown, with a ratlier large triangular 
black clypeos; colourless labrum; oehreous basal antennal joint, and 
blackish second joint. Nock dull greenish-black. Colour of body velvety 
black,looking,under the lens, slightly shiny greenish-black; the abdomen 
lighter blackish; a suhspiracular band, sending a short shoot up and 
forwaids before each spiracle, legs and prolegs, all bi'ownisli-ochreous. . 
The whole larva appears frosted wdth white on account of the presence 
of the small white hairs. Length 40 mm., breadth 6 mm. 

Pl-pa. The pupa is almost exactly the same shape as that of 
Precis alniana, Linnsens, in every way; it differs mainly in the colour, 
which is a dull light brown throughout, with the front faces of the 
tubercles slightly darker, and the hinder faces somewhat lighter, than 
the colour of the body; the head-points, the apex of the thorax, and tlie 
sides of the ci-emaster, dark brown ; the hinder half of segments lighter 
than the body; the apex of the thoi ax is more pointed than that of 
P. Ihe npexbeing a conical point; the head-points are much 

snore pronounced, being conical; tlie front slope from the apex of the 
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tboTftz to the front of the pupa is Bti’aight, instead of convez as in 
P- ahnana ; the orcmaster is stnoothly-triangular, and has no tubercles ; 
the whole pupa is slighter. Spiracles of segment 2 indicated by a small 
semicircle of a light red-brown colour on the surface of segment 3; the 
other spimcles are narrowish, black, somewhat raised ovals. Length 
17’5 mm., breadth 6'25 mm. at the shoulders and at segment 8; between 
these points the pupa is somewhat constricted. 

Habits. The egg is laid on a stalk of grass, on the desid stem of 
any plant, in fact anywhere; the larva on emex'gencc easily finds its 
food-plant, which generally grows in great abundance all around; it lies 
on the underside of the leaves and low down on the plftut, drops to the 
ground curled up when touched, and remains a long time thus. The 
food-plant grows chiefly in damp places and always in great quantities. 
The pupa as a rule is aflnced to a stem or leaf in some thick place, and, 
like the larva, is not easy to find. The butterfly is hardly ever found in 
jungle, but is very plentiful along the coast in open cultivation, 
especially about rice fields and on the banks of tanks or ponds. 

44. Nbptis (Bahinda) uobdozia, Stoll. 

Csesalpinia viimosoides, Lam. (Itegnmiiiosm)* 

Acacia Intsia^ Willd. (Legitminosm). Form of larva with short 
processes. 

Acacia pennata, Willd. {Leguminosm). Form of larva with long 
processes. 

The form of N. hordonia witli short processes in the larva is said 
to feed also on “ Several species of Albizsia** (Leguminosm). 

45. Neptis vibaja, Moore. 

Dalbergia latifoUa, Eoxb. {Leguminosm). 

Dalbergia voluhilis, Roxb.* (Leguminoise). 

Albisazia Lebbeh^ Benth. {Leguminosm)* 

46. Neptis varmoea, Moore. 

Peas of several kinds {Leguminosm). 

The JV. Zewcoiftoe, Cramer, of the second Kanara paper, p. 251, that 
speciessaN. matuta, Hiibner, according to Dr. Moore, who I'estiicts it to 
Java and Borneo. 

47. Neptis columella, Oi'amer. 

The N. ophiana, Moore, of the second Kanara paper, which is a 
synonym of N. columella^ Cramer. Though so widely-spread, this species 

* This fcod.plaut has been wrongly identified—there is no such species—as 
DaXb&rgia mcctnosa, in the eocouj^ Kauam paper, p, 26J. 



22d L. de Kio^ville— Butter^ies af the Kamra XHalrict. [No. % 

has never been bred, though Messrs. Davidson, Bell and Aitken once 
pbtained eggs and young larva, but did not I’ecord the food>plant. 

48* Neptis eallaura, Mooi'e. 

Theepesia Latnpas, Dalz. and Gibs. (McUvacem). 

Balhergia confertijlora, Benth. {Leguminofae), 

Wagatea apicata^ Dalz. {Leguminom). 

Trema orientaliat Blame {Urticacete). 

Larva. The larva is very similar to that of N. jmnhah, Moore, 
except that it is furred'looking (minutely spined) all over. The processes 
are exactly the same as in N. jumbah, except that the subdorsal ones of 
segment 6 are shortly conical, and segments 7 and 8 have a small sub- 
dorsal tubercle, lacking in N.jumhah ; all the processes are covered with 
cylindrical, rather long tubercles each bearing a rather long bristle in 
continuation; the head has the points on the vertex of each lobe rather 
more accentuated than in N. Jumbak, and the surface is entirely covered 
with the same cylindrical hair-bearing tubercles as the rest of the body. 
The spiracles are roundly oval, broadly black-bordered, with light 
brown ceuti'es reaching from top to bottom, that is, the black border 
is thin at the top and the bottom. The arrangement of the coloration is 
exactly ns in N, jumbah : it is very light brown-pink all over, including 
the head, except laterally on segments 9 to 14 where it is deep olive- 
moss-green strongly suJEfused with rasty orange, except along the borders, 
and a short dark moss-green diagonal line in the centre, of each segment 
10 to 12; there is the merest tinge of the same olive-moss-green dorsally 
on segments 5 to 9, with a dorsal thin lighter line; the head has a thin 
dark border to the clypeus, and a slightly dark surface towards the 
vertex, which dark colour, however, is only visible between the light 
tubercles. Length 19 rom., breadth at middle 5‘5 mm., the middle 
being the broadest part. 

Pupa. The pupa is veiy like that of N. jnmhah. The two conical 
head-points are wide apart, the points at the base of the nntenneo (one 
at the base of each) are half the distance apart and about the same size, 
the x>oint ou the slioulder is small and sharp, the subdorsal conical 
tubercle ou segment 6 is raider large; and there is a low, not accentuated, 
ridge from spiracle to spiracle on segment 7, which is slightly curved 
convezly towards segment 8; the thorax has a rather highly peaked, 
laterally flattened apex, and this apex is rounded in outline seen from 
the side, the hinder slope being at an angle of about'7&'’ to the longi¬ 
tudinal axis of the pupa; the wing outline, that is the expansion outline 
(the inner margin of Ihe forewing), is very highly carved: nearly a 
semicircle, and its apex rises to nearly the same height as the apex of 
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the thorax; the dorsal line of the abdomen is slightly toothed at iho 
hinder margin of segments 8 to 11; the cremaster is trinngalart with^ 
strong prominent waved snstensor ridges ; the spiracles are rather small, 
oval, shiny and black. The colour of the pupa is always the same; a 
light fresh bone-colour with a brown-pink suffusion on the dorsal region 
of segments 10 to 12, n brown-gold streak along the ridge of segment 7, 
a brown-gold semicircle in front of the tubercles of segment 6 on the 
dorsum, and a similar streak along the hinder margin of the thorax ; a 
large subdorsal mother-of-pearl gold {mtch on segment 4, a smaller one 
on segment 5, some gold at the base of the tubercle on segment 6, a 
silver-golden glea n on the sides of the thorax and on the whole wing- 
surface in certain lights, the whole of segment 2 silvery, a thin dnrsal 
yellow line on the abdominal segments. Length 16 mm., breadth at 
segment 6 fram apex to apex of wing expansion S mm., distance between 
bead-points nearly 3'5 ihm. 

Habits. The habits of the larva are the same as those of N, Junibah 
iu eveiy way. The papa is of course suapeuded by the tail and bangs 
down perpendicularly, and is always attached to the uuderside of a leaf. 

49. Neptis jumbah, Moore. 

TheepeHa Lampas, Dalz. and Gibs. {Malvaceas), 

Kydia calyeina^ Hoxb. (^Malvaceee). 

Bomhax malaharicumy DC. (Malvaceee). 

Helicteres Isora, Linn. ( Sterculiacene), 

Oreieia Mtcrocos, Linn. {Tiliacex). 

Zizyphm JujuhUf Lamk. {Jthamnem). 

Zizyphtus Xylopyrus^ Willd. (lihamnese), 

Zizyphtts rugosa, Lamk. (Tihamtme). 

MiUettia racemosa^ Beuth. ( Legumittoste), 

Dalbergia lati/oUaf Roxb. (Leguminosaf). 

Wagatea ipicata, Dalz. {Legumtnosse). 

Xylia dolahrtformig, Benth. {Leguminom). 

Trema orientalist Blume ( Urticaeeee). 

50. CiBBHOCHBOA THAIS, FabrtciuB. 

Bydnocarpm Wightianat Blume (Bixine«i). 

51. Htpoumnas bolina, Liiinmus. 

Fortnlaca oleraceOf Linn. (Portulacese), 

Floury a inlerrupta, Gaud. (IFrticacese)* 

Slatostema cuneatumf Wight {Vrtieacese), 

Dr. F. Moore in Lep. Ind., vol. iv, p. 185 (1899), gives the genus 
MiffyoUnmwst Htibuer, os a syuoiiym of A^mturat Fabricius. 
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52. HypoiiImnas misippus, Linuteus. 

PorlulttCfi oleraceUt (PortulaceSB). 

53. Pautaekos TiKENS, Moore. 

Zehn&iia umbellalu, Thwaites (CucHrbitacexi). 

b-ii. Limbxjtis {Moduza) puocris?, Cramer. 

Stephegyne puf-vifoUa, Korth. (Jtnhiacew). 

Wendlandia exserla, DC. ( Ruhiaceee). 

Mirnmndn frotidosoy Liuu. {Btibiacese). 

5.5. j4thyma peri us, Liuneous. 

Glhchidion lanceolaritiWy Dalz. (Etiphorhiaceie)* 

Glochidion veluHntnu^ Wight (JEnphorbiacess). 

56. Athyna ranoa, Moore. 

Linociera nialaharica, Wall. (Oleacess). 

Olea dioica, Roxb. {Oleaceee). 

A^kyvna ranga and A. maltesa^ both of Moore, being aynonytnoas, the 
older name lias to be used for this species. In the second Kauara 
paper, p. 254*, it appears under the latter name. 

57. Athyma inaka, Ooubleday and Hewilson, 

Wendlandia exserta^ DC. {Jtnbiacese). 

Musseenda frondosa, Linn. (Buhiaceee). 

Glochidion zeylanicum, A. Juss. {Eiiphorbiace^'S. 

Glochidion velutinum^ Wight {Enphorhiaceee). 

58. Atbtaa selenophora, Kollar. 

Adina cordifolia^ Hook, f, (JRtibiaixas), 

59. Stmphjedba nais, Forster. 

Diospyros melanoxylon, Boxb. (Ebenacete), 

60. Euthalia (Dophla) laudabilis, Swtnhoo. 

Diospyros melanoxylon, Roxb. ( Ebenaeese). 

Diospyros Candolleana, Wight (^Ebenaeese). 

61. Euthalia {Oynitia) lepidea, Butler. 

Carey a arborea, Boxb. {Myrtacem). 

Melastoma maldbaihrictm, Linn. {Melastomaceee). 

62. Euthalia oabuda, Moore. 

Ma»sf»ycra iwdtw, Linn. (A«acord»d(«iife 
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Anacardiim occidentals, Liofi. (Anmardtacese). 

Loranthus scurrula, Linu. (Loranihaceae).. 

Larva commonlj feeds on the mango and cashewnut tree, also 
on th© malberiy and the rose, and on Lomnthm ” (First Kanara paper, 
p. 276). 


63. Euthalia tDDENTiNA, Cramci*. 

Loranthus scurrula, Linn. (Lorantliaeeae). 

64). Vanessa* ga&dui, Linneus. 

Zoniia diphylla, Pers. {Lsguminosae). 

Blumta Rp. (^Compositsp), 

65. CvRBSTis THVODAMAS, Boisduval. 

Ficus bengalensis, LiTin. (^Urtiencess). 

Ficus indicii, Linn. (Urticacsie'). 

Ficus glomeratn, Roxb. {Urficaceis). 

OG. Kalltma HORSFiELDir, Kollar. 

Strobilanthes catlosus, Kees {Acanthaccie). 

Franthemnni malabaricum, Clarke (Acanthacp^v). 

G7. Dolksohallia poLmexE, Cramer.f 

Entnfhe'mum maI<A}aricnm, Ohvrke {Acnnihaccae). 

68. Charaxes WARDii, Moore. 

Rourea sautaloides, W. and A. {Connarocese). 

Wagatea spicata, Dalz. (Leguminosae), 

Dr. F. Moore in Lep. Ind., vol. ii, p. 262, pi. clJtxxviii, figs. 2, 2.#, 
male; 2&, Zarro and p«pa (1896), has named the South Indian form of 
Charaxes schreiber, Godart —Ealepis wardii. The Hon. Walter RoMisehihl 
in Nov. Zool., vol. vi, p. 222 (1899), refers to it as local 1*006 a, Eulepis 
schreiber wardi. The butterfly appears as C. scJu eiberi, Godart, in the 
second Kanara paper, p. 257. 

69. Charaxes athamas, Dmry. 

Grewiasp. {Tiliacese). 

Csesalpinia mimosoides, Lam. (Leguminos/e). 

* Pj^ram«i« eardui oi j^evioas papers* The types of both Vanessa .nnd Pyrameie 
is the Papilio aialanta of Linneeus. Vanessa is tlie elder name of the tiro. Pyrameis 
ti|erefOre becomes a synonym of Vanessa. 

t In Lep. Ind., vol. iv, p. 156 (1900), Dr. F. Moore has namod tbo TMesehallia 
fK«d K.-E. and S. Indie, Oeylon and Bnrma—i>. tndtca. He restricts D. polibete to 
111* llaiaTaii Istaads, Amboina, Waigion and Eotehian. 
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Poinciana r^gia, Bojer (Leguminosm). 

Acacia pennataf Willd, (Leguminoex). 

Albizsia Lchhek, Bentli. (Leguminosie). 

Dr. F. Moore in Lep. Ind., vol. ii» p, 252 (1896) rccoiHis JSuUpis 
uHiamas from South India, while the Hoii. W. Bothschild i*ecord(i in 
Nov. ZooL, vol. vi, p. 249 (1899) “ a*. Utilepis athnmaiagrarius f. (temp. ?) 
niadejw, Rothschild” from “Karwar, September and October; N. Oanarn, 
September.” 

70. Charaxes fabius, Fabncius. 

Wagntea spicata, Dalz. (Leguminoste). 

2'aniarindus indica, Linn. (Legumino/iA^). 

71. Charaxes imna, Butler. 

Saccopetalmn Umieniosum, Hook. f. and T. {Aunnarpn'). 

Aglitia Roxhnrghtana, Miq, (IfeZiaew). 

Family LEMONIID^. 

Subfamily LTRTTiT.!i:rXif:. 

72. Lidythra RAMA, Moore. 

Celfu teirandrat Rozb. (Urticacese), 

Larva. At first sight the larva reminds one rather of the larva of 
a species of Cafnpsilia (Pierime). It is the same thickness from .segment 
4 to segment 10, narrowing to the head and to segment 14; segment 2 
is nbont tlie same breadth as the head at the front margin, but is wider 
behind, and has the front margin very slightly produced in the dorsal 
line; the anal flap is rounded behind, and its dorsal slope is neatdy a 
quarter of a circle, the extremity nearly touching the resting surface ; 
it has a depressed dorsal oval mark two>thirds the width of the segment 
reaching from its hinder extremity towards the front margin, wliich 
surface or mark is covered with brown streaks and has no hauns on it, as 
has the rest of the segment; the prolegs are rather long. The head is 
small, being only about half as Inroad as the larva is at the centre f it 
has a dull smooth surface set with minute rather sparse dark bidstles; 
a rather twge olypens ; it is round in shape, with a shallow broad curved 
depression on the vertex; is green in colour with brown markings as 
seen under a lens, antenna reddish, labrnm green, eyes black, and some 
light hairs abont the jaws. The surface of the body is dnli, each segment 
has four broad ridges, that is, each segment is divided into four by thin 
depressed transverse lines, and on these ridges are rows of minute 
bristle-like black hairs all over, some even on the ventrum. The spiracles 
are light yellow, black->rimmed, oval, and flush to the surface, of ordinary 
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size. Colonr dark green, sometimes with a brownish tinge, with a thin, 
dorsal, light yellow line from segments 4 to 12, and a narrow, yellow,, 
supra-spiraoalar band from the head to the anal end. Length 26 mm., 
breadth at middle 4*5 mm., breadth at head 2'25 mm. 

Pdpa. Unlike that of any butterfly from the Kanara distiict, 
though it somewhat resembles that of ErgoUsy but is fixed with its 
longitudinal axis parallel to the surface to which it is attached like that 
of Blymnias caudatay Butler; the ventral line is therefore straight from 
the head to segment 10, and thence the rest of the pupa is at right-angles 
to its longitudinal axis; the front of the pupa seen from above is abso¬ 
lutely square, the head ending in a broad straight edge; the head and 
segment 2 form a trapezoidal piece, which is broadest transversely to the 
pupa-length ; the sides or lateral outline of this trapeze being absolutely 
straight lines; the dorsal line of the pupa in segments 1 and 2 is slightly 
convex ; the thorax forms at the shoulders the broadest part of the pupa, 
sloping out suddenly laterall}' at an angle of 135° with the lateral line 
of the head-piece; tlie tborax is somewhat convex and highly carinated 
along the doi-sal line, tin's cariiiation starting from the front margin 
in—seen laterally—an absolute straight line to just before the hinder 
margin, whore it ends abruptly in a somewhat rounded peak ; the dorsal 
outline falling thus abruptly fi-om the peak to the hinder margin of the 
thorax ; the dorsal outline of the abdomen starts from segment 3/4 and 
ascends to a small shai’p peak at the margin of segment 5/6, whence it 
descends gradually in a very slight carination to segment 8/9, and then 
in a curve of a quarter circle to the cremaster; a thin linear low carina¬ 
tion connects the point of the shoulder with the abdominal peak, and 
the wings are slightly thickened at and behind the shoulders; the 
transverse section of the abdomen after the peak is nearly circular; the 
abdominal peak is somewhat higher than the apex of the thoracic cari¬ 
nation, and the stmight top of the thoracic carination is at an angle of 
45° to the longitudinal axis of the pupa. The spiracles of segment 2 are 
depressed nairow slits, the other spiracles are light, nearly white, ovals 
facing somewhat forwards. The cremaster is dorsally triangular, and 
embraces somewhat the last segment, its attachment-surface being 
considerably longer in the sense of the length of the pupa than its 
breadth. Colour of pupa light green, with the tops of all the carinationa 
yellow, with a black speck on the abdominal peak; the surface of the 
pupa is smooth and soihewhat shiny. Length 12'5 mm., breadth at the 
shoulders 5 mm., breadth at the front of the head just over 3 mm., 
height at the abdominal peak 6 mm., height at the apex of the tborax 
5 mm. 

Habits. The eggs mre laid on the young shoots and leaves, generally 
J. IT. 30 * 



234 


L. de Nic6ville —ButterfiieB of the Kanara District. [No. 2, 


on a low slirnb near a nulla with water in it and open to the sunlight. 
The larvae live generally on the underside of the leaves, eating all hut 
the ribs or veins to which one finds them hanging. They emit much 
weh and fall by a silk thread when disturbed, but only when touched 
or otherwise violently molested; the larva rests with its true legs off 
the surface, and its head carved down and often turned to one side. 
The pupa is formed always on the underside of a leaf, and rests quite 
parallel to the surface of the leaf. The larva reminds one forcibly of 
a pierine larvse of the Catopsilia, Ixias or Teracohis ty])e. The butterfly, 
which is rare in the Kanara district, appears to be found only in the 
neighbourhood of its food-plant. 


Subfamily NfiMEor.TiNJE. 

73. Abisaka FRAiERNA, Moore. 

Bmhelia rohusta, Roxb. (Myrsinex). 

Anlisia humilu^ Vabi {Myrsinem). 


Family LYC.^ENTD^. 

74. Neopithecops zalmoba, Butler, 

Qlycosmisppntaphylla, Correa {Rutaceik^'). 

75. Spalgis epius, Westwood. 

The larva is wholly carnivorous, feeding on (Wcuhe, and not 
touching vegetable food at all. 

7G. Megisba MALAYA, Hopsfield. 

This species has never been bred. 

77. Plebeius* trochilus, Preyor. 

Zornia diphylla, Pers. (^Leguniinosce). 

Heliotropium strigonyim, Willd. {Bnraginem). 

Larva. Of the ordinary lycmnid shape, but rather narrowed at 
both ends, broadest a little before the middle, somewhat narrow. 
Head small, hidden under segment 2 in repose, having a rather long 
neck ; nearly black with a whitish labrum ; shiny, glabrous, and ronnd. 
Segment 2 swollen on the front margin, somewhat depressed in the 

* Dr. A. G. Butlor in Ann. and Mag. of Nat, Hist., seventh series, vol. v, p. 61, 
n. 23 (1900), records PUheius troehilun, Preyer, from Nyasaland, noting that 
“ According to de Nic4ville this in a Chilatlea” In this I followed Dr. P. Moore, 
who placed the Lyaeua putli of Kollar, which is a synonym of Lyeiena iroehtlus, 
Preyer, in the gen ns Chiladea. I do not know what the type of Pleheiits is. 
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centre of the dorsum, in shape a perfect semicircle. Anal end rounded, 
the posterior segments sloping and flattened dorsally; the usual gland,^ 
and protrusible organs on segment 12, present. Spiracles very minute, 
round, edged with dark colour, above the marginal led band. The 
surface of the body covered moderately densely with small, cylindrical, 
white tnbercles, from the top of each of which springs a rather short, 
brownish hair. The colour of the body is green, with a dorsal red band 
edged with white, and a marginal (subspiracular) similar baud edged 
broadly below with white; two parallel diagonal white lines on each 
segment, laterally, between the dorsal and marginal red bands ; on the 
dorsal red band near the front margin of each segment 3 to 10 is a small, 
green spot, which, on segments 3 to 5 at least, is a distinct depression, 
circular in shape. Length 7 mm., breadth nearly 2‘5 mm. 

Pupa. The pupa is distinctly lycajnid in shape, but is rather long 
and narrow, is slightly constricted dorsally behind the thorax, though 
not laterally ; the thorax is somewhat humped ; the front of the pupa 
is blunt, squarish ; the hitider end narrow and rounded ; thickest about 
segment 8 and highest about segment 7. The spiracles of segment 2 
are indicated by an oval, white mark. The other spiracles are small, 
nearly round, white. The sui-face of the body is rather shiny, covoi'ed 
with small, cylindi'ical, white tubercles which are each surmounted by a 
rather long, somewhat curved, hair, these hairs are longest on the front 
portion of the pupa, and are nearly colourless. The colour of the pupa 
is green, very watery-coloured on the wings and anterior parts. Length 
6 mm., breadth 2*75 mm. 

Habits. The egg is laid in the axil of a leaf, on the flower, or on a 
pod, and the larva, on emerging, gets inside the flower or pod as the case 
may bo and feeds therein, changing the flowers, pods, «fcc., as necessary. 
It changes to a pupa on a leaf or in some such place, and the pupa has 
a lax tail-attachment and a body-baud. 

78. CuiLADBS LAI us, Cramer. 

Citrus medica, Linn. {Jlidaceee). 

Now recorded for the first time from Aushi and Gairsoppa in the 
Kanara District. 

79. Cyauiris pospa, Horsfield. 

Cylista scariosa, Ait. {Leguminosse). 

Xylia dolabriformis, Bcnth. (LegwniHos^). 

80. Cyaniris LiMBATus, Moor«. 

Has not been bred. 



236 L. de of the Kanara District. [Ko. % 

81. ZizEBA LYSiMON, Hiibuer. 

Zornia diphylla^ Pers. {Leguminoim) 

82. ZiZERA GAIKA, THmen. 

Nelsonia campestris^ Br. (AeanthaceeB). 

83. ZizBBA OTIS, Fabricias. 

Zornia diphylla^ Pers. {Legv,mino 60 &). 

Larva. The larva is of the ordinary limaciform shape like those of 
the genera Gyaniris, Jamides and Polyommatus. Segment 2 is semi¬ 
circular with a dorsal triangular depression as usual; the anal end is 
dorsally ilattish, with the doi'sal line inclined to the axis of the length 
of the larva at an angle of about 30^, and semicix’cularly I'oundcd in 
outline, with the two cylindrical, protrusible organs and a slit-sliaped 
gland ; the body is broadest from segment 5 to segment 7, and highest 
at segment 5 ; segment 3 overhangs segment 2 as usual. The head is 
round, shiny, smooth, yellow, the jaws dark brown, the labrum white. 
Before the last moult the head is entirely dark shiny red-brown 
coloured atid hidden under segment 2. The surface of the body is 
dull, covered with minute white tubercles each surmounted by a 
minute, shai’p, white spine or hair; there is a subdorsal row of three 
or four curved, shiny, dark brown, rather large (for the size of the 
larva) hairs on segments 3 to 10, only two hairs on each side on 
segments 7 to 10; the margin of the body is rather densely hairy, 
especially on segments 2 and 14. Spiracles shiny, minute, round 
(or rather hemispherical), yellow’. Colour grass green, with a sub- 
spiracular yellow band from segments 5 to 12 ; an indistinct dark dorsal 
line. Length 9 mm., breadth 3 mm. 

PoPA. The pupa is of the ordinary shape of those of the genera 
CyaniriSf Jamides and Polyommatus^ broadest at the middle, highest at 
the thorax, constricted in the dorsal line behind the thorax, rounded 
narrowly behind, narrowly square in front, the vertex of the head is 
in a plane perpendicular to the longitudinal axis of the pupa and rather 
large ; segment 2 is straight on the front margin, with a slight^triangular 
shallow and wide indentation in the dorsal line, and a hind margin 
carved concavely towards the front of the pupa: its dorsal line is in 
a plane at an angle of nearly 45° to the length of the axis, and tlie 
segment is very slightly convex tranversely to the length of the pupa; 
the thorax is humped, and the line joining the fz'ont and hind margins 
is in a plane at an angle of about 30° to the longitudinal axis; the 
dorsal line of segments 4 to 14 is convex; tho ventral line of the 
pupa is straight; the wings are slightly expanded laterally in parallel 



237 


1900.] L. de Nicevillo —of the Kanara Diiltridt. 

lines. The surface of the body is smooth, slightly shiny, and covered 
ivith erect, stiff, minute, light hairs, especially along the front margin, 
of segment 2 and about the anal end; these haiiu are simple and 
pointed. The spiracles of segment 2 are indicated by smooth, oval, 
yellow surfaces, the other spiracles are minute, shiny, convex, white 
surfaces. The colour of the pupa is light gi'eeu with a black, dorsal 
stripe to segment 2 ; a dark, dorsal, thoracic line, a black smudge along 
the border of the wing at segments 4 and 5, two supra-spiracular spots 
on segments 7 to 12, and a dorsal, dai'k green line on the abdominal 
segments; the wings and shoulders are slightly blotched with bi'ownish. 
Length 7 mm., breadth 3 mm. 

Habits. The eggs are laid anywhere on the plant, on the leaves, 
stalks or flowers; the laz’va eats the flowers, pods, <&c., and is difficult 
to find. The pupa, attached by the tail and by a body-band, is formed 
anywhere convenient, on the upperside or underside of any leaf, cither 
dead or alive. 

84. Lyc^nesthes emolus, Godart. 

Wagatea gpicata, Dalz. {Leguminosse). 

Saracn indica, Linn. (Leguminosse). 

Terminalia payiiculata, Roth (Combretacese). 

Oombretum extensnm, Rozb. {Comhretacese). 

85. LvciENESTHES LYCJiNiNA, Felder. 

Buehanania latifoUa, Roxb. ( Anacardiacese). 

Wagatea spicata, Dalz, {Leguminosse). 

Labva. The larva is of the usual onisciform shape, is rather bi*oad 
and stont; the segments, being somewhat swollen dorsally, are very dis¬ 
tinctly marked, so that the lateral view of the doi'sal line shows consider¬ 
able constrictions between the segments; the larva is broadest and highest 
at segment 7, segment 2 has the usual dorsal large depression and is 
semicircular, biding the head as usual; the anal segment is thickened 
round the margin, and slopes dorsally at about an angle of 45” to the 
longitudinal axis, and is semicircular in the hinder outline ; the gland, 
which is transverse and mouth-shaped, and the usual circulai'-mouthed, 
white, protrusible organs on segment 12, are present. Head small, 
shiny, smooth, yellowish; the eyes black. Spiracles of the ordinary size, 
round, white. Surface of the body dull, covered with small, simple, 
reddish hairs, which are not very densely disposed, and are for the 
most part nearly adpressed to the surface. The colour is dark green, 
with a deep rose-coloured, lather fine, but very distinct, dorsal line, and 
a large, triangular, greenish-yellow, subdoiual patch touching the dorsal 
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line in one basal angle (the base of the triangle being the hinder 
.margin of the segment) on each segment 3 to 10, each triangle being 
bounded narrowly with deep rose colonr exteriorly (towards the 
spiracles) ; there is a marginal (underneath the spiracles on the margin 
of the larva) yellow band, interrupted at the margins of the segments 
by a deep rose-coloured mark, along segments 4 to 10. The dorsal line 
extends from segment 3 to the anal end. There is a small round 
depression on the dorsum of segments 3, 4 and 5, also one on the front 
margin of segment 2, and a lateral longitudinal depression par:illel to 
the margins of the segments on segments 3 to 6. There is a fringe of 
porrect hairs round the margin of segment 2. Length 11 mm., bi'cadth 
5 mm. 

PcPA. The pupa is neaidy exactly like that of Lrjesenesthes emolus, 
Godart, except that it is slightly more robust, i.c.^ stouter and more 
compact. The diamond-shaped dorsal mark at the hinder margin of 
the thorax is also present, it is this mai’kiiig indeed that makes the pupa 
so similar to that of L* emolus. The pupa is blunt in front, the vertex 
of the head is Hat, and in a plane at right-angles to the longitudinal 
axis of the pupa; the head is not visible from above ; segment 2 is 
more or less semicircular in outline as to the front margin, though 
somewhat squarish to fit the flat head-surface ; no doi’sal constnetions, 
except that segment 4 is slightly lower than the apex of tlie thorax ; 
no lateral constriction; the thoracic dorsal slope is gradual and in the same 
line with that of segment 2, which is at an angle cF less than 45° with 
the longitudinal axis of the pupa; the apex of the thorax, which is just 
near its hinder margin, is the highest point of the pupa, and the broadest 
part is at segment 7, though the breadth varies little from the shoulders 
to that segment; the anal end of the pupa is somewhat broadly ronuded. 
The spiracles of segment 2 are indicated by narrow white slits; the 
other spiracles are raised, oval and white. The surface of the body is 
covered with very minute, white tubercles which are not very densely dis¬ 
posed. The colour is green with a dorsal thoracic yellow line, the 
thoracic dorsal diamond being yellow margined with brown; there is a 
lateral interrupted yellowish line; the ventrum and underside are 
whitish ; the margins of segments 1 /2 and 2/3 and the wings show whitish- 
yellow ; and the whole pupa is more or less spotted-looking, Length 
10 mm., breadth at centre 4-6 mm., height at thoracic apex 4 mm. 

Habits. The egg is laid on a flower or in an axil of a flower stalk, 
and the caterpillar at first bores into a flower bud, but afterwards lives 
outside curled round the flowor-s generally on which it feeds, being very 
difficult to see owing to its patchy coloration. It pupates amongst the 
flowers, or on a flotver stem, or on a leaf, Ac., fixing itself by a body- 
band and by the taiL 
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86. Talioada nyseus, Guerin. 

Bryophylhun calycinumy Salisb. (Crassulacese). 

87. Eyeres argiades, Pallas. 

Cylista scariosOy Ait. (Leguminosss). 

88. Nacaduha macbopiithalma, Felder. 

Has, never been bred. 

89. Nacaddda heiuics, Felder. 

Has never been bred. 

* 

90. Nacaduda KOREiA, Felder. 

Acacia Tntsiay Willd. {Legnminosiie). 

Acacia Inf da, var. cassia, W. and A, (Tjegnminnsae). 

Acacia pennata, W il Id. ( Leg aminnsm). 

91. Nacaduba atrata, Horsfield. 

Wagatea spicata, Dalz. {Leguminosie), N. plumbeoniicans. 

Emhelia. robusta, Roxb. (Myrsiueac), N. atrata. 

Ardisia hnniilis, Vahl (^Myrsiness), N. atrata. 

Under this name I have included N. phtmheomicana, Woo(l*Mason 
and de Niceville, a species originally described fi’oni the Andamans, as 
it is doubtfully distinct from N. atrata, Horsfield, although in the .scfond 
Kanara paper separate de.scriptions are given of the larva and pupa of 
both. Mr. Bell thinks that the two butterflies mny bo distinct. 

92. Nacaddba DANA, de Niceville. 

This species has never been bred. 

93. Jamides nooHUS, Cramer. 

JButea frondosa, Roxb. {Leguminosse). 

Pongantia glabra. Vent, (Leguminosie). 

Xylia (lolabriformis, Benth. {Legnmino'iae). 

94. Lampidks elpis, Godart. 

Kmnpfet'ia pandnrata, Roxb. {Scitamineae). 

Hedychimn coronarium, Koenig (Scilaminese). 

Anunuum microsfephanum, Baker {Scitamineas). 

Elettaria Cardamomum, Maton {Scitamineae), the cultivated car¬ 
damom. 


95. Lampides celbno, Cramer. 

Abrus precatorius, Linn. {Legnminosae). 
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Pongamia glabra, Vent. (Jjeguminosss), 

Saraca indica, Linn. (Leguminosee). 

96. Catochrysops strabo, Fabrioias. 

Sehleichera trijugn, Willd. (Sapindacese). 

Ougeinia dalbergioidcs, Benth. (Legummosie). 

Qylista scariosa, Ait. (L‘‘gtimi'nosse). 

97. Epchrtsops cnejus, Fabricius. 

Ougeinia dalbergioides, Benlh. (Leguminosfe). 

Cylista scariosa. Ait. {Legtiminosse). 

In “ The Entotnologist,” vol. xxxiii, p. 1 (1900), Dr. A. G. Bntler 
deacribep the genus Euchrysops, which diHers from the genus Catochry- 
snps, Boisduval (which has hairy eyes), by having the eyes of the 
imsgo “ Quite smooth instead of hairy.” 

98. Epchrtsops pandava, Horsfield. 

Wagatea spicala, Dalz. (Leguminosie). 

Xylia dolahriformis, Benth. (Leguminoste). 

99. Tarpccs THEOPHRASTUS, Fabriciu.s. 

Zizyphm .Tnjuha, Lamk. {Wiamnefe). 

100. Tarocos telicanus, Lang. 

Ougeinia dalbergioides, Benth. {Leguminosse). 

Tiiis is an older name for Tarucus plinius, Fabricias, of the Kanara 
li.<!ts. In the first Kanara list, p. 353, it is noted that the larva in Bom¬ 
bay feeds on Sesbania aculeafa, Pors. {Leguminosse). 

101. ’ Castalius ROSiMON, Fabricius. 

Zizyphus Jujuha, Lamk. (Rhamnese ), 

102. OA.STAL1US ANANDA, de Nic^ville. 

Zizyphus Jujuba, Lamk. {Uhamnese). 

Zizyphus Xylopyrus, Willd. (Rhamneae). 

Zizyphiis rugosa, hamk, (Bhamnese). 

Tei'minalia paniculata. Both {Combretaceae). 

Loranthns Jongijlorus, Desrouas. {Loranthaceas), 

103. Castalius ethion, Doubleday and Hewitson. 

Zizyphus Jujuba, Lamk. {Bhamneae). 

Zizyphus Xyhpyrm, Willd- {Bhamneae). 
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104. Oastalihs decidia, Hemtaon. 

Zizyphtis rugosuy Lamk. (Bhamnefe), 

105. PoLTOMMATDS EOCTicua, Linnaeus. 

Butea frondosa^ R-oxb. { Leguminosss)* 

CajanUB indiciiSf Sprang. (^Leguminosse). 

106. Amblypodia ANITA, Hewitson. 

Olax scandens, Roxb. {Olaeinem). 

107. Iraota timoebon, Stoll. 

Ficiis heiigalcnsisf Linn. {Jlrticacem). 

Ficus indicay Linn. ( Urticac^ss), 

Ficus glmneratity Roxb. (UrHcaccsc). 

108. Sdrrxora quercetorum, Moore. 

Acacia Tutsiay Wilid, {Leijuminnsie). 

Acacia penmttn, Willd. {Leguminnscc). 

309. Thadl’KA MrLTiCArDATA, Moore. 

Trewia mulijlora, Linn. (Etiphorbiaretv). 

Egg. The egg is similar in shape to that of the species of the 
genns Arrhopala, i.e , it is dome-shaped, bat is broadest above the base; 
it looks, however, to be turban-shaped, i.e.y flat on thfe top. The reason 
of this is that there ai’e two row.s of long delicate feathery-looking 
spikes, finely bifurcated nt the top, placed at right-angles to the polar 
axis of the egg and slightly converging, one row to the other, at the 
points. Thei'e are two-and-a-half cells from the base to near the 
summit of the egg, and these spikes are situated where the walls of 
the middle row of cells intersect with the walls of the top perfect cells 
and the bottom derni-ceils. The cells are large, nearly regularly 
quadrilateral, with flue rather high walls, and are flat-bottomed. On 
the summit the egg is punctuated, and has a rather large, central, 
circular depression (inicropyle). The colour is finely granulated green, 
the walls of the cells and the spikes being white. The cells round the 
“ equator ” of the egg are ten in number. The breadth of the egg is 
0*6 mm., and the height 0*4 mm. 

Larva. The larva in shape and habits agrees in all i-espects 
absolutely with that of the species of the genus Arrhopala. The head 
is hidden beneath the second segment, is shiny, rather large, and black. 
Segment 2 is 8emi«oaroular, very slightly indented in the middle of the 
front nui^rgin; the middle dorsal depression is 8emi*elliptioaI (round en4 
J. II. 3i 
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anterior), veWety black, with a dorsal green line. Segment 3 is suddenly 
somewhat higher and broader than segment 2. Segments 4 to 11 nearly 
of the same breadth and length ; segments 12 to 14 deci'ease in breadth, 
the anal segment being rather flat, thickened round the outer margin, and 
bi’oadly rounded at the end, with a dorsal square velvety black patch 
bisected by a dorsal green line. The whole larva is depressed, being of 
one height from segment 4 to segment 10, both inclusive. The spiracles 
are plainly visible, rather long ovals in shape, and yellow in colour. 
The sui-face of the body is covered with minute, short, star-like hairs, 
light-coloured and sparse; on the black patches they are black and 
denser than anywhere else; the surface is also laterally corrugated on 
each segment, with a few latero-ventral deep punctuations ; the whole 
margin of the larva bears long simple hairs placed somewhat far apart. 
The gland on segment 11 is large and conspicuous, surrounded hy an oval, 
deep black patch, which patch has a thin green line all round just within 
its margin; the longer axis of the oval is transverse to the body length. 
The organs on segment 12 are circular-mouthed, protruded as white 
cylinders. The colour of the larva is light green, witli a dorsal dark 
green line flanked on either side by a white line ; a latero-dorsal white 
line ; a lateral white line: all six white lines commence on segment 3, 
and end just in front of the gland on segment 11. The segments are 
distinct. The space on the dorsum between the lateiul white line and 
the white line flanking the dorsal green line is obscure rose-coloured. The 
larva clianges to a,brown-pink before turnirjg into a pupa. The total 
length of the full-grown larva is 19 mm., the breadth is 7*6 mm. 

P(TPA. The pupa resembles that of the species o£ the genus 
Arrhopala. The head is hidden, bowed. Segment 2 is large, very 
convex, with a semi-circular front margin, asceuding in the dorsal line 
at the satne angle as the front of the thorax. Thorax very evenly 
curved to the apex, then evenly descending to segment 5 from the 
rounded apex. The pnpa is slightly constricted dorsally behind the 
thorax, not at all laterally ; dorsal outline straight from segments 6 to 8, 
then descending gradually to the front margin of segmetit 10, after 
which the surface is perpendicular to the longitudinal axis of the pupa. 
In lateral outline the pnpa increases from the head to the slightly 
angular shoulders, then still more, though slightly, to segments 7 
and 8, after which it decreases gradually to the end; the end is 
rounded, though nut broadened out like a hoof, and is applied ronnd the 
margin closely to the surface of suspension. The shoulder has a small 
tubercular swelling. The spiracular expansion of segment 2 is small, 
long, facing forwards. Spiracles with swollen lips, oval, conspicuous, 
light bi’own in colour. G-land scar and marks of organs of segment 12 
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coDspioaons. Body eurface very finely covered with minute tuber¬ 
cular granules which sometimes coalesce into lines. Colour very dark t 
rosy-brown, lighter on the abdomen and dorsum j a dorsal light brown 
line on segments 2 to 4; a row of two or three light brown spots 
parallel to the margins of the segments on each side of the dorsal line 
on segments 6 to 10. Underparts of pupa light rosy-brownish-yellow. 
The pupa is fastened by the tail and a median band. Total length 
14 mm., breadth at segment 7 is 6'5 mm., height at the apex of the 
thorax 5*3 mm., breath at the shoulders 5 mm. 

Habits. The eggs are laid singly or in tow's and threes on leaves, 
leaf stalks, stems and twigs, even on the trunk of the tree, generally in 
cracks, crevices, or axils. One female lays many on the same tree. The 
butterfly is fond of the sun, and sits for long periods on one leaf basking 
with closed wings, sometimes on a twig, stem, or trunk of a tree; with 
care it can be caught in the fingers, but once on the wing its flight is ex¬ 
tremely rapid though not sustained. The larva from the first moult makes 
a house or shelter for itself by turning over a bit of the edge of a leaf, 
fixing it and lining it with silk, and eating holes all round through both 
the layers of the leaf except on the outer side; it makes new nests as 
required, feeding always on the tender leaf on which is its housel It 
wanders off to some crevice in the bark, hole in the tree, or even down 
to the ground, to pupate, getting under a dead leaf, or clod of earth, or 
into a hole in the ground, in the latter case. A dozen pup© are some¬ 
times found together. The butterfly is difficult to' kill by squeezing. 
Some of the larv© are attended by ants of the genus Cremastogastery 
some are not: at any rate the ants do not appear to care much for them, 
as they will leave them on the slightest alarm. The pup© are sometimes 
attended by these same ants. The reason the butterfly is so rare is 
most probably because the tree on which the larva feeds is, as a general 
rule, about 150 feet in height, with a clear stem of some 60 feet, and 
the butterflies keep to the top. The Vsason of the success in obtaining 
so many larv© and pupat was that extensive cuttings of this tree had 
taken place, and there were large areas covered with young stool-shoots. 
Generally, at other times, and in other places the buttei'flies—or what 
was presumed to be this butterfly—have been noticed flying round and 
basking on the leaves of the tops of high trees of Trewia nudiflora^ Linn. 
The known range of this butterfly is curious, as it is recorded only 
from Tenasserim in Burma and from theKilgiri Hills and North Hanara 
in South-Western India. The female has hitherto only been recognised: 
Mr. Bell has sexed when freshly caught and newly emerged all the 
specimens (a large number) in his collection. The male can hardly be 
said to differ superficially from the female, it is usually somewhat 
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smaller, and the bright smalt*blue of both wings on the upperside is 
slightly lighter and more silvery in shade. 

110. Arrhopala csntaurus, Fabricins. 

Hopea Wightiana, Wall. (IHpt&rocarpeas). 

Xylia dolahriformis^ Benth. i Legtiminosae). 

Terminalia tomentosa^ Bedd. {Combretac&^). 

Terminalia paniculatoy Roth (Conibretacete). 

Lagerstroemia lanceolata. Wall.* (Lythraceie'), 

111. Akbuopala amantes, Hewitson. 

Hopea Wightiaiia, Wall. {Dipterocarpem). 

Xylia dolabriformis, Benth. {Legumimsie). 

Terminalia paniculata, Roth (CombretaceHi). 

Lagerstreemia lanceolata, Wall. {Lythracese). 

112. Arriiopala absbus, Hewitson. 

Has not been bred in Kanaru. 

J l:i. Arrhopala cararaica, Moore. 

Hopea Wiyhtianat Wall. {Dipierocarpete), 

114. Arrhopala razalus, Hewitson. 

Hopea Wightiana, Wall. {Dipterocarpese). 

Terminalia paniculafaf Roth (Combretaeess). 

115. CuBETis THET 18 , Dmry. 

Abrus precatorius, Linn. (Leguminostc). 

Pongamia gtabra^ Vent. {Leguminosie), 

Derris Heyneana, Benth. (Leguminosse). 

Wagatea spicata^ Dalz. {Leguminosm). 

Xylia dolabriformis^ Benth. (Leguminosse). 

Mr. Bell notes that the larva of this species feeds on other spooios 
of Leguminosse than those named above. 

316. Odretis BtJLis, Donbleday and Hewitson. 

Ougeinia dalhergioideSf Benth. (Leguminosw), 

117. Zesios cuRYSOAiALLUS, Hiibner. 

Xylia dolabriformis^ Benth. (Leguminosse), 

• Tbk plant in the second Kanara jmper, p. 382, appears under the name of 
Lagerstrofmia microcarpa, Wight, which is given by Sir J. 1). Hooker as a synonym 
of L. lanceolata. 
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Termimlia tomentosat Bedd. (Comh-etaceasi). 

T&rmiualia paniculata, Roth (GomhretcKem), 

Psidiutn Guyava, Lion. (Myrtacesei), 

Clerodendron in/ortunattim, Gaertn, (^Vet'hetiaceie). 

Argyreia speciosa; Sweet {Oonvolvulacese). 

LorantJms hngiflm'us^ Desrouss. (Loranthaceas). 

Ml*. Bell notes that the larva of this butterfly is found on many 
other plants than those given above frequented by the ferocioas red, or 
yellow, tree ant, (Ecophylla smaragdina, Fabricius. The larvae are so 
persistently carnivorous that each one has to be bred by itself. 

118. Camena abgentea, Aurivillius. 

Oamena (1865) is perhaps too near to Carmena (1850), the latter 
name having priority, in which case the former name must give way to 
Fratapa. This butterfly appears in the second Kanara paper, p. 384, as 
Camena cippus, Fabricius, but Dr. Chr. Aurivillius in Fnt. Tids., vol. xviii, 
p. 146, n. 48 (1897), has shown that the tiue '^Hesperia" cippus oi Fabri- 
ciuB is the same as Hesperia” (^Tajuria) longinus, Fabricius, and that 
the latter name must sink as a synonym to the formei*, which is the oldci*. 
Dr. Aurivillius has renamed the Camena cippus of authors, but not of 
Fabricius, Fratapa argentea. It has never been bred. 

119. Camena deva, Moore. 

Loranthus scurrula, Linn. ( Loranthacem). 

Loranthus totnenlosusy Heyne (Loranthaceie). 

120. Creon CLEOBis, Godart. 

Loranthus scurrula, Linn. {Loranthaceie), 

Loranthus elasHctis, Desrouss, (Lorantliaceie), 

12J. Aphnj:us volcanos, Fabricius. 

Zizyphus Jnjuha, Lamk. (lihanineae), 

Zigyphus rugosa, Lamk. {Biham'iieae). 

122. Aphnjius louiia, Horsfield. 

Zizyphm rugosuy LskwHii. {Bhamneee). 

Wagatea spicata, Dalz. (Leguminosae), 

Xylia dolabriformisj Benth. (Leguminosae), 

Terminalia panioidataf Both { Comhretacex). 

Psidiwn Quyavay Linn. (Myrtacese)* 

Lagerstroemia lanceolatUf Wall. (Lythracese). 

Argyreia amcea, Dalz. and Gibs. (Convolvulaceie). 

JJioscorea peniaphylkty Linn. {Lioscoreaceas), 
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Under hhiia the A. concanus of Moore, which is recorded (p. 386) 
doubtfully as a species distinct from A. Ichita in the second Kanara 
paper, is included. 

123. Aphx£UB ABKORMis, Mooi*e. 

A single specimen has been obtained in the Kanara district at 
Jaggalbett, above the ghats. It has never been bred. 

J24. ApbN2BU8 ICTJS, Hewitson. 

There is a single male of this species in Mr. Bell’s collection which 
I have examined. It has never been bred. This species and the last 
are new to the Kanara list. 

125. Tajubia ikdba, Moore. 

Loranthus elasticuSf Desrouss. {Loranthacees). 

126. Taj OKI A cippos, Fabricius. 

Loranthus WaUichianm, Schultz. {Loranthacese). 

Loranthus scun'ula, Linn. (Loranthacem). 

Loranthus longijlorus, Desrouss. (Loranthace^). 

Loranthus elastieus, Desx'ouss. {Loranthaceai). 

This species appears in the second Kanara paper as Tajurin longinus, 
Fabricius. With regard to the change of name see No. IIS ante. 

127. Tajokia jeuana, Moore. 

Mr. Bell has a male of this species taken at Karwar in the North 
Kanara district. It is new to the list of Kanarese butterflies, and has 
never been bred. 

128. Ops melastioma, de Niceville. 

Loranthus scurrula^ Linn. {Loranthaoem). 

Loranthus tomentosusy Heyne {Loranthacete). 

129. CuLiABiA OTHONA, Hewitson. 

MhynchostyUs retusOf Blume (Orchidese). 

Saccoldbium papillosum, Lindl. {Orchidese). 

130. Zeltus ETOLBS, Fabricius. 

This species has never been bred. 

131. Oberitba jafpra, Butler. 

Haraca indica, Xiinn. (Leguminosm). 
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Xylia dolahriformtSt Benth. (Leguminosss). 

Cinnamomtim zeylanicum, Brejn (iMurinefe). 

J32. Rathinda amor, Fabiicios. 

Hopea Wightiana^ Wall. {Dipterocarpefe'^. 

Schleicher a trijuga^ Willd, {Sapindaoeee), 

Eugenia zeylanica^ Wight (Myrtaeem). 

Careya arhoi'ea, Roxb. (Myrlacese). 

Ixora coecinca, Linn. ( Btihiace/e), 

Lomnthm longiflorus^ Dearouss, {Loranthacne), 

Croton sp. (Euphorbiaceie). 

* 

1.3.3. Horaga onyx, Moore. 

This speciea has never been bred. 

134. CATAPflECILMA* RLEGANS, DlUCO. 

Teruiinalia iomeutom, Bedd. (Conibretacpm). 

IWmiualia paniculata^ Roth {Comhretare.v), 

Lagerntraemia lanceolata. Wall. (Lythracefc). 

Mr. H. H. Druce in Proc. Zool. Soc. Loud., 189.5, p. 012, suggpqts 
that if the Sumatran, Indian and Ceylonese species of Cntapaecilmn allied 
to 0 . ehgans should prove to be distinct from the typical Bornean form 
it may be called C* major. 

1.35. Loxura atymnus, Cramer. 

Dioscorea pentaphylla, Linn. {Dioscoreaeeai). 

Smilax macrophylla, Roxb. (^Liliacese). 

The pupa of this species is suspended by the tail Only, with no 
median band. In the second Kanara paper, p. 390, the latter is inad¬ 
vertently given as being present. 

As the eight genera, Cowena, Oreon, Aphn/eus, Tajnria, Opx, Glterifro, 
Bathinda and Loxura have the pupa suspended by the cremaster only 
with no median girth, they would seem to form one very natural group, 
this character being an extremely abeiTant one in the Lycaenidw,. The 
larvsB and pupse in these genera are also very similar. In the genus 
Spalgis also the pupa is attached by the ci’emaster only with no median 
band. 


136. Drudorix epuabbas, Moore. 

f». * 

Connarus Jlitchieiy Hook. f. {Oomtaracpee'). 


1.37. ZiNAPSA TODABA, Moore. 

Acacia IntHa, Willd. (Legnminosae). 



248 


L. d© NiceTille —of th? Kminra District. [No. 2, 

Acacia Intsia^ var. cmia^ W. and A. ( Lcgununosse), 

A cacia pennaiot Willd. (Leg u m inosse ). 

188. Rapala schistacea, Moore. 

Acacia Intsia, var, csesia, W. and A. {Leguminosse). 

Acacia pennala, Willd. (Legumitwsfe). 

QuisquaUs indica^ Linn. {Combretacae). 

139. Rapala lankana, Moore. 

Wagatea spicata, Dalz. (Leguminosss). 

Acacia Intsia^ var. cmia, W. and A. (Legnminos/e). 

Acacia pennata, Willd. (Lcgnminos/e). 

Larva. The larva is similar in shape to the larvrc* of other species 
of Rapala. Head shiny, smooth, very light yellow, with the jaws and 
the basal joint of the anteninr w'hite. The “ teelh ” or processo.s oji the 
segments are round-topped, with a slight constrietion before the end of 
e.a«,*h tooth, giving the teeth the appearance of being bal 1-topped; tho 
anal teeth and subdorsal teeth of segment 2 are smaller than the rest, 
being little more than knobs. There is a subdorsal tooth to each 
segment except segment 13, a subspiracular tooth to each segment 
except segments 13 and 14; the subJorsal teeth of segments 11 and 12 
are much further apart than on any other segment; the teeth of segment 
2 are on the front margin, those of segment 14 on the hinder margin, all 
the rest in the middle of their respective segments. The surface of tlie 
body is smooth, oily-looking, each tooth having about eight golden- 
colonred hair.9 pi'ocecding from the extremity, which are about the same 
length Hs the, tooth itself. The spiracles are oval and black ; the gland 
on segment 11, and the cylindrical protrnsible organs of segment 12, are 
present. The colour of the larva i.s a light oily yellow-greenish, witli a 
diagonal white hand along the base of each snbdorsal tooth, and below 
it, from the front margin near the subdorsal line down and back to the 
hinder margin to just behind the spiracle; the area on each segment iu 
front of this line is suffused with brown; a light brown patch with a 
white cross on it dorsally on segment 2, and a small snbdorsal green 
rising on the hinder margin of that segment; the dorsal parts of segments 
11 and 12 are pink-greenish; there is a dorsal bluish line. The colour 
of the larva may be dark green with the diagonal lines yellow, an4 the 
areas in fi'ont of these lines deep rich brown-red when it is feeding on 
the red flowqrs of Wagatia spicatn, Dalz. Length 19 mm. if moving, 
breadth 5 mm. omitting the teeth, 7 mm. if the teeth be included, 

Pdpa. The pupa agrees iu shape with those of the other species of 
Rapala found in North ICnnara, the length from segment 4/5 to the front 
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being aboni: equal to the length from the same point to the anal end; 
the breadth is greatest at segment 7, though but little more than at the 
shonlders; the height is the same at segment 7 and at jnst before the 
hinder margin of the thoiax; the vertex of the head is inclined towards 
the Tentral line of the papa; the front margin of segment 2 slightly 
overhangs the head, and its dorsal line is inclined at an angle of about 
45** to the length axis of the pnpa; this segment is large, rather square 
in the front outline (which is the front of the pnpa), and slightly pinched 
laterally behind the spiracles on the margin of segment 2/3; the thorax 
is very large, and increases in breadth from the front margin to the 
shonlders, is slightly pinched in front dorsally, and has the hinder margin 
coming to a point in the dorsal line; its dorsal line is evenly carved, is at 
an angle of 45'* to the length-axis of the pupa in its anterior half, and 
carves through a plane parallel to that axis as far as the margin of segment 
3/4; segment 4 has its dorsal line inclined from the front margin to the 
hinder margin towards the length-axis, so that the pnpa is constricted 
somewhat dorsally, its dorsal line rising again from segment 4/5 to 
segment 7; the margin of segment 9/10 is raised, as is nsnal with the 
pnpm of Bapala, there being a thin interval between the margins; the 
liinder end of the pnpa is rounded; the ventral line is straight.. The 
surface of the pupa is finely reticulated, and has some minute erect 
hairs on segment 2, on the thorax, and on the dorsum of the other seg¬ 
ments ; these hairs are sparse. Tiie spiracles of segment 2 are raised, 
oval, small, golden-yellow surfaces which face forwards, the other 
spiracles are of the same colour, small, oval and raised. The colonr of 
the pnpa is light rose-brown, segments 4 and 5 are generally dark, the 
margin of segment 9/10 is dark ; there is a dorsal darkish line and a 
darkish lateral spot on each abdominal segment; the wings, segment 2, 
and the sides of the thorax, are darkish. Length 12‘25 mm., breadth 
6'25 mm. at segment 7, at the shonlders 5*75 mm. 

Habits. The larva lives on the flowers and young parts of the plant 
on which it feeds, and always on such plants as are frequented by the 
largo red ants CEoophylla (mutragdinn, Fabrioins, which tend the lame. 
Pnpation takes place anywhere, amon^t the flowers, in the crevices of 
the stems, &>o.i and the pnpa is attached by the tall and by a body-band. 
The pnpa when disturbed makes the nsnal creaking ncise which is m 
common amemgst lycmnid pnpee. 

140. Hafala varbka, Horsfield. 

Zizyphtu XylopyruSf Willd. (Bhamnoio). 

Ztnyphtu rugosa^ liamk, (jRhamnem)^ 

J, II. 32 
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Xtjlia dolahiformis^ Benth. {Lejuminosie).. 

Quisqualis indiea^ Linn. {Oomhretaeem). 

; 141. Eapala. MELAMi'us, Cramer. . 

Zizifphm rugom,Jjn>m\i. (Uhamneee). 

Otigeinia dalbergioides, Bcnth. {Leguminosie). 

142. Bindahara sugriva, Horsfiold. 

Salacia ohlonga^ Wall. {Celastrineai). 

“ , j 

IJ 

143. ViRACHOLA ISOCRATES, Fabricius. 

Tamariudits indicat Linn. (JLeguniinosfe), 

Punica Qranatumt Linn. {Lythracete). 

Bandia nltginosa, DO. (Ruhiacefk'). 

144. VmUchola perse, Hewitson. 

Anona sqnamnm, Linn. {Anonacefli). 

Jiandia uHginosa, DC. (^Tfiibiacew). 

Bmulia dumelorxm, Lanik. (R?thiacefe). 

Family PAPILIONID^. 

Subfamily Pierin.«. 

145. Leptosia xiPHiA, Fabricius. 

Cratieva religiomy Forst. {Capparidese). 

Oapparis ITeyneana, Wall. (^Capparidete). 

Ciippariis sepiaria, Linn. {Gapparidess). 

Gapparts horridut Linn. f. (Cappnride»>). 

This butterfly appears iti the second Kannra list under the syno¬ 
nymic generic name NycMtona. 

146. Delias edchakis, Diary. 

Loranthus longifloruSf Deerouss. (LorantJuiceae). 

147. Prioneuis sm, Felder. 

This rare butterfly has not been bred in Eanarn, bat Mr. Bell 
has seen a female laying eggs on a plant which is probably Oapparis 
tenera, Dalz. {Capparidese). The eggs batched ont, but the. larva failed 
to reach maturity. In Ceylon Mr. E. E. Green says that the larva 
feeds on Oapparis. 

148. Catopsilia ppranthb, .Linniens; 

Cassia octidmtalisj lAnn. (rjsgumwmse). , . 
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149. Oatopsilia ceooale, Craixter. • ■ 

Cassia Fisiukiy Linn. (Leguminosss), 

Cassia «tamea, Lam.* {Leguminosss). 

Larva. The larva [of C. catilla, Cramer] is very similar in every 
way to that of Gatopsilia crocalef Cramer [these two species a»‘e in- 
de Nioeville’s opinion one and the same species]. The head is ronnd, 
^reen, the clypens edged with brown, covered with small, shiny, black 
tubercles which are not very large and do not hide the colonr of the head; 
the anal flap is rounded, but looks square at the extremity, and is covered 
with small tubercles, not black but green, each bearing a short hair; the 
body is covered with rows of small black tubercles as in 0, crocaZe, of 
which only the row along the spiracnlar line is conspicuous. The spiiu- 
oles are oval, shiny and white. The colour is green, with a spiracular 
white band touched with bright yellow on segments 2 to 5, and these 
segments, especially 3 and.4, are distinctly flanged on the spiracular line 
as in the larva of Hehovnoia australis^ Butler, though not to so great an 
extent. Length 51 mm., height 7 mm. 

Pupa. The pupa is the same as that of C. croenle at first sight, 
but the dorsal line of the thorax is absolutely parallel to the longi> 
tudinal axis of the pupa for two-thirds of its length; consequently the 
hinder part just before the margin is perpendicular to this parallel 
part, i.e., is raised suddenly though veiy slightly above the front margin 
of segment 4, and the front end of this parallel dorsal line is at an 
angle, and n sharpish angle, with the front slope of the thorax; the 
shoulder too is distinctly angled, t.e., the point where the lateral line 
of the head and segment 2 meets that of the wings; the front margins 
of segments 9 and 10 in the dorsal line when looked at sideways show 
a minute peak overhanging the hinder margins of segments 8 and 9 
respectively ; the cremaster is distinctly bifid at the extrenodty, and has 
some shiny, very short, black suspensory hooks dorsally as well as at the 
extremity. There is a dorsal rugose black tip to the snout terminating 
the head, which snout is cylindrical in its apical half; there is no 
black line round the eye as iu C, crocale, and there is a dark green- 
blue dorsal line, which is yellow on the thorax, as well as the supra- 
spiracular yellow line. Length 34 mm., length of snout 3 mm., breadth 
at segment 7 is 9 mm., height at apex of curve of wings (segment 6) 
10 mm., height at the apex of the thorax 8 mm. ' 

Habits. The habits are the same as in C. crocale in every particular 
both as to the larva and'the pupa. Mr. Bell notes that until the day 
(30th July, 1898), on which he wjote this description he always 

* This plant appears in the first Kanara paper, p. 360, under its synonymic itajoc 
Catmia sumairana, Boacb. 
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cotiBidered 0. croc€tle and 0. caiiUa wwe one and ilie eame butterfly, but 
^ it always straok him as somewhat anomalous that nearly all the 
butterflies caught below the hills on the North Kanara coast should be 
of the former form, while the great majoiity of those caught on the 
tops of the hills and in the heavy jungles should be of the latter form. 
There is bnt little doubt, he soys, that the former is a more or less open- 
country butterfly, while the latter keeps nearly altogether to the 
Jungles. 

150. Tiiiaus UECABE, Liunaeus. 

Sesbania aeuleala^ Pei’S. {Leguminosie). 

Ca&sia oocidentedia, Linn. (Leguminosae). 

Cassia Torot Linh. {Legttminos^e). 

Cassia glauca, Lam. {Legamimsee). 

1.51. Tbbias siLHETANA, Wallace. 

Foinciana regia, Bojer {Leguminosee). 

Wagatea ^icata, Dalz. (Legwninoese). 

152. Terias libythea, Fabricius. 

Cassia pumila, Lam. (Legitminossey 

153. Teriab L.ETA, Boisduval. 

This butterfly has not been bred in Kanara. 

154. Tebias venata, Moore. 

There are specimens of this species in Mr. Bell’s and my own 
collection taken in Kai’war in October. It is new to the Kanara list, 
and it has not been bred. 

155. Teracolus auaxa, Fabricius. 

Salvadora persiea, Linn. {Salvadoracese). 

156. Teracoldb KTEioA, Boisduval. 

Oadaha indica, Lamk. {Capparidess) in Bombay. 

Mr. Bell bas caught a single specimen only of this butterfly in 
Kanara, from whence Dr. Butler also records it. 

% 

157. Tebacolus EUOHABis, Fabricius. 

Oapparis s^naria, Linn. (CapparitUse) at Bijapur. 

This species is new to the Kanara list. Dr; F. Moore has 
recorded it from North Oanara as T, palkns, Moore, which is a synonym 
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of T, eaeharis. Mr. Bell has reoeiTed it from Bijapnr, which lies N.-B. 
of Kanaiu, but has never taken it in Kanai'a itself. 

158. IxiAS prBENB, Linneos. 

Capparu sepiariOf Linn. {Capparidese) at Bijapur. 

Dr. A. G. Bailer in his latest revisiou* of the genus Ixiaa restricU 
/. 2 ^ren€f Liuneaus, to China, and records I. frequetis, Butler, from 
“ India generally,” I. dharmBohe, Butler, from Indin, fiom Darjiling 
to the Western Provinces and southwards to the Neilgherries,” and 
I. pireitassOy Wallace, from “ Western India southwards to Depalpur.” It 
is unknown to the writer to which of these species, if any, Dr. Butler 
would assign the butterfly that is placed here under the pareut form. 
I. ciugaUnsis^ Moore, is restricted by Dr. Butler to* Ceylon. Mr. Bell 
doubts the occuiTcnce of J. pyrene in Kanai'a, though it certainly occurs 
commonly elsewhere in^the Bombay Piesidency, and at Bijnpnr, N.-E, 
of Kanara, but it has been recorded fi-om A place half-way up the 
gh&t on the road to the Gairsoppa Falls.” 

159. IxiAS UARiANKE, Ciumer. 

Cappwts sepiaria, Linn. (Capparidese). 

New to the Eauazu list. It is common on the Malemani or 
Gairsoppa Gbit in Kanara. It has not beeu bied in Kanara, 

160. Hebomoia adstbalis, Butler. 

Cratseva religiosay Forst. {Cappandess), 

Capparie Heyneana, Wall. (Oapparidese). 

Capparis Moonii^ Wight (CapparidcBe). 

Capparie sepiaria, Linu. {Capparidem), 

This species appears in the second Kanara list as H. gliiucippe, 
LinnsBUS, but Dr. Butler has recently separated off the South Indian 
and Ceylonese form under the name JET. australis from the North-East 
Indian, Burmese, Malayan Peninsula and Chinese H. glattcippe.'f 

161. Nephbrokia PiNGASA, MoOre. 

Capparis Heyneana<, Wall. {Oappavidese). 

162. Nepuebonia hippja, Fabricius. 

Capparis Seyneanat Wall. (Capparidese). 

Capparis horridet, Linn. f. (Capparidese). 


* Aua. aud Mag. of Nat. Hist., aeveulU tieries, vol. i, pp. 133-14» (1098). 
t Ann, and Ma^. wf Kui. Bist., sevenUi serJee, vol. i, pp, 280-393 (1898). 
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163. Appias liiiBYTHEA, Fabi’icius. 

. Cratxva reUgiosUf Vavst. (Oayparidese), 

Capparis horriday Linn. f. {Capparidex). 

This species is entirely omitted from Dr. A. G. Butler’s recent 
monograph of the genus Catophaga (Ann. and Mng. of Nat. Hist., 
seventh series, vol. ii, pp. 392-401, 468-467 (1898). Possibly "with 
A. zelntira^ Cramer, he considers it to be a true Appias, and generically 
distinct from the genus Catophaga, Hilbner. 

164. Appus tapsobana, Moore. 

Cratmva religiosa, Forst. {Capparidese). 

This species is given in the second Kanara list as A. hipjmides, 
Moore, that species being a synonym of A. hippo, Cramer, found in 
North India, Burma, the Malay Peninsula, lndo>China, China, and 
many islands of the Malay Arahipelago. A. hippo is distinct from 
A. taprohana, the latter occurring in South India and Ceylon only. 

165. Appias albtxa, Boisduval. 

Hemicyelin vennata, Thwaites (Euphorbiacem). 

This species is given ns A. neombo, Boisduval, in tlie second Kanara 
list. A. neombo is a species which cannot be satisfactorily identided, 
though I have some specimens of Appias from North Kanora that agree 
fairly well with the original description, but these in my opinion do not 
represent a distinct species, but are probably a dry<season form of 
A. wardii, Moore, or possibly of A. albino, Boisduval. They were all 
caught or bred in December. Dr. A. G. Butler in Ann. and Mag. of 
Nat. Hist., seventh series, vol. ii, p. 397, n. 11 (1898), places Pieris 
neombo as a synonym of Catophaga alhina. 

Larva. The laiwa is veiy like that of Appias taprobana, Moore, 
in appearance, but is as a rule more thickly covered with black tubercles. 
The body is more or less cylindrical, but narrows somewhat at segments 
2 and 3, and still less so at the anal end; the anal flap is thick, 
semicircularly rounded, and inclined at an angle of 45^ to the length- 
axis of the larva, and has a small, very slightly developed, conical 
tubercle before the extremity on each side of the dorsal line ; the front 
half of the flap is shiny and black, and has some conical tubercles of 
different sixes all over it, each surmounted by a single fine hair, there 
being one subdorsal tuberole lorger than the rest; the posterior half 
is green and smooth except for the tubercle above the extremity just 
mentioned; the body is somctvhat stouter in the middle; the head is 
broader than the body at. segment 2. Head round, shiny, ^y yellow 
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all over, with a tather large and rather narrow triangnlar elyjjeiiSy the 

labram and antenna coloured like the bead; the surface cov^ered with 

• 

. small, conical, setiferons, black tubercles, three on each side of the dorsal 
line an the vertex, two or the border of the cljpeus at the opex on each 
side, and one above the apex on each side of the central line, about eight 
on each lobe besides, in addition to which there arc several small cjlindri* 
cal points, all, tubercles and points, with a surmounting fine hair. Surface 
of body rugose with six transverse rows, from above the spiracular 
region over the dorsum, of small, shiny, conical, setiferons, black tubercles 
to each segment; segments 2, 12 and 13 have only a few transverse 
rows of such tubercles; the front row of each segment is generally 
composed of larger tubercles than the others, and especially the sub- 
dorsal tubercle of that first row is genei’ally lai^e, the tubercles of 
segment 2 nearly render the whole segment black; the surface is shiny 
as well as the tubercles, and has besides a few cylindiioni, setiferons, 
black points. Spiracles of the ordinaiy size, flush, oval and white. 
The colour of the body is a rather light green, sometimes with a tinge 
of lilac, with a yellour-white, spiracular, narrow hand from segment 
2/3 to segment 12, where the band expands somewhat. The black 
tubercles may sometimes be very small, just black specks. The eyes 
aro only four in number on each side, and aiu arranged in an arc above 
the base of the antennee, they are shiny, of the same colour as the head, 
and are generally bordered with black. Length 30 mm., breadth 
3 75 mm. 

Pupa. The pupa is very like that of A. taprohana) the head- 
process from between the eyes is long, flattened at ihe sides, slightly 
curved, pointed at the extremity and directed upwards and forwai’ds, 
sometimes straight out in a line with the axis, sometimes inclined to it; 
it is as long as segments 4 and 5 (in the dorsal line) together; and tho 
edges on the ventral surface are minutely serrated. The front mai’gin 
of segment 2 is produced into a small subdorsal tooth, and the dorsal line 
is rather strongly carinated ; the thorax is rather highly carinated on the 
dorsal line, the lateral outline of this carina being a curve which is 
slightly broken at the apex, just before which the carina is double, and 
the edges somewhat minutely seirate ; the lateral teeth of segments 6, 7 
and 8 are all the same size and pointed ; the dorsal line of the abdomen 
from segment 6/7 somewhat carinated, the carination splitting down the 
sides of the cremaster on segment 14; the cremaster is rather small, 
square as seen from above, slightly bifid, with the lateral carina, which is 
continued forwards on to segments 11, 12 and 13. The spiracles of 
segment 2 are thin, yellow lines, the other spiracles are oval, flush, 
and white. The surface of the pupa is shiny, smooth except for a 
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SQperOoial wrinkling, tbe carine, and the te»etli; there is a round, Munt, 
jiow prodnction of the shoulder. The colour of the pnpa is dirty whitish 
with a pink shade on segments 4 to 14; the same hut tiausparetit- 
looking on the rest; the head-production, the points on segment 2, the 
teeth of segments 5 to 7 (sometimes), and the extremity of the 
cremaster ai'e black—only the top and lower edge of the point of the 
head however ,* there is a black spot on the hinder edge of segment 2 
dorsally, one just behind the shoulder, one lateral on segments 3 and 4 
to J2, and one dorsal on the front margin of segments 9 and 10. There 
is always a semicircle of six darkish spots dorsally on segments 6 and 7. 
The colour of the pupa when formed under a leaf is probably green, with 
the markings as above. The underside or ventrum of the pupa is 
always whitish. Length 21*25 mm., of which the process on the head is 
2'75 mm., breadth at shoulders 5 mm., breadth at segment 7 from tip 
to tip of teeth 7*5 mm. 

Habits. The habits of the larva are those of A. taprohana. Tho 
pnpa is formed on tbe underside of a leaf, on the trunk of (he tree, or 
on any flat surface, and is attached by the tail and by a body-band. 

166. Apptas WARDii, Moore. 

Capparis Heyneana^ Wall. {Capparidese). 

Recorded by Dr. Butler, l.c., p. 398, n. 12, from the Nilgiris, 
Mysore, and Rangoon. The latter locality is certainly erroneona. The 
species is confined to South India. 

167. Huphina nebissa, Fabricins. 

Oapparis sepiaria^ Linn. (jOapparidem). 

Capparis hoi-rida^ hma. i. {GaparideBe). 

H. nerissa is the parent form of this group of this genus occurring 
in India, but typically it is not found in South India, being represented 
there by H. phryne, Fabricins, under which name it appears in tbe 
second Kanara list, p. 574, n. 158. 

168. Huphina remda, Moore. 

Capparis Heyneana, Wall. {Oapparidesp). 

ft 

169. Belenois hesentina, (hnuner. 

Capparis divwneata, Lamk. {Oapparidea). ^ 

Subfamily Papilioninjc. 

170. Troioes hinos, Cramer. 

Arisfohchia indieof JAnn. (Arislolochiacese). 
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The generio name Omith^ptera, under which this S{>eoies is giren 
in the Kanara papers, is a synonym of Tnnd ^. , 

171. Papilio hectob, Linnwas. 

Aristolochia indicay Lion. {Aristolochuicese). 

172. Papilto abistolochub, Fahricins. 

Aristolochia bracteaiOy Betz. (ArutolocMaeem). 

Arintoloohxa indicay Linn. (Arittolochiaeete). 

The food'plant of this butterfly, Aristotochia, Linnseus, must appa* 
rently have been known to Fabricius in Europe in 1775, more than a 
centnry and a quarter ago, when he described the insect, and probably 
named it after the pabulum of the lanm. 

173. PAPfLio AGAMEMNON, Linnteos. 

Unona diseolory Yahl ^Anonaeeae), 

Polyalthia hngifoUay Benth. and H. f,* {Anonaceae). 

Anona*squamosay Linn. (Anonaceae), 

Anona retietdatay Linn. (Anonacses). 

Sacdopetalwm tomentommy Hook. f. and T. {Anonaeeae). 

174. Paimlio sabpedon tebedon, Felder. 

Cinnamonium zeylanicnmy Breyn (Jtawnneae), 

Aheodaphne aemecarpifoUay Nees {Laurinex). 

TAtssea eehifera, Pers. (Laurinex). 

An aberration of this species has been described by Colonel Swinhoe 
from Matheran in South India as a distinct species under the name of 
Delchina [sio] thermodusa. It has the anterior blue spot of the median 
band of the forewing absent. This aberration is found also in Ceylon. 

175. Papimo EUBTPYLU8 JASON, Espor. 

Unona Lamiy Hook. f. and T. (Anonacex), 

Saecopetalum tomentommy Hook. f. and T, (Anonaeex). 

In the first Kanara paper, p. 364, this species appears under the 
name Papilio doeon, Felder, and in the second, p. 578, as Papilio teltphwy 
Felder, these two species being given by the Hon. Walter Bothschild 
in Nov. Zooi., vol. ii, p. 432 (1895) as synonyms of Papilto eurypylus 
f atony Esper. 

176. Pafiuo nomius, Esper* 

Baeeopetalum tomentommy Hook. f. and T. {Anofiaoex). 

* In the first Kanara paper, p* S6S, this plant is given under its synonymic 
name Qwdteria {reote Onatterki] lonfifoliay Wall, 

J. n. S3 
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1771 ^APILIO ANTIPHATES ALOIMADES^ FabriciaS. 

• Unona Lawii^ Hook, f, and T. (Anonacese). 

178. Papilio demoleds, tdnntiBus. 

Buta graveolens, Linn., var. avgiistifoliay Pere. {Uutaceie). 

Qlycosniispentaphylla, Correa (Butacete). 

Murraya Koenigii^ Spi’eng. (Rutaeess). 

Citrus decumana, Linn. (Bntaceie). 

JEgle Marmelosj Correa (Butacese). 

In the Kanara papers this species is given under its synonymic 
name P. erithoniust Cramer. 

179. Papilio polytes, Linneeus. 

Zanthoxylum Mhetsa, DO. {Biitaeeio^. 

Olycosmts peniaphylla, Correa (lintarefe). 

Citrus medica, Linn. (Butaceie). 

Citrus decumana, Linn. {Butacese''. 

180. Papilio polymnestob, Cramer.* 

Paramignya monophylla, Wight (Butacese}. 

Atalantia monophylla, Cprrea (Bntacese). 

. 181. Papilio helenus daksha, Hampson. 

Zanthoxylum Bhetsa, DC. (Rutacese). 

Qlycosmispentaphylla, Correa (Butaceas). 

Citrus medica, Linn. {Rutaceos). 

Citrus decumana, Linn. {Uutaceie). 

182. Papilio demolion liomedon, Moore. 

Evodia Boxbtirghiana, Beuth. (JButacese). 

Acronychia laurifolia, Blume {Btttaeex}. 

* ' 183. Papilio paeis tamilana, Moore. 

Evodia Eoxhurghiana, Bentli. (Butaceae). 

Thougli Mr. Bell have given me the name of the food-plant of the 
larva of this splendid butierfly, the largest of its group, he has not 
fumislied me with a description of its transformations. He has only 
seen the female laying eggs on the plant named. 

k • 

* In the first Kanara paper, p. 367, one of the food-plants of this butterfly is 
givm as Qarcinia Xanthoehymus, Hook. f. (Qutiifem), but Mr, Bell considers this 
record to be incorrect. ' 
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384 PlWLlO BUDDHA, W^tWOOd. 

Zanthoxylum Rhetsa, DC. (Butaoese). 

185. Papilio ABRiSA, Kirby, 

Glycosmis pentaphyllat Con*ea (Rutaeem). 

Alseodaphne s&mecarpifolia^ Nees {Laurinem). 

186. Papilio clttia, Linnaeus. 

Oimmmomum zeylanicum^ "Bveyn {Lauruiess). 

Alseodaphne semecarpifolia, Nees (LaurineBa). 

Litssea tomentosa^ Herb.* {Laurinea})^ in Bombay. 

JLitssea sebifera^ Pei’s. (LauHnem). 

In the two Kannra papers this butterfly appears as Papilio 
dissimilisy Linnaeus, or P. panopoy Linnaeus, but the Hon. W. Botbscbild 
has recently shewn that P. clytia is the oldest name for it. 

187. Papilio panditana, Moore. 

This is the only Papilio in Kanara of which the food-plnnt has 
not been discovei’ed. The allied P. jophon, Gray, of Ceylon, 1ms been 
bred, bat its food-plant has not been i-ecordcd. The larva shews that 
this buttei'fly comes into the first group of the genus, being very similar 
to that of P. hector, Linnmus, and P. arietolochite, Fabricins, and pro¬ 
bably feeds on the same plants. 

Family HESPERIIDJB. 

188. IsMENE OOMATA, Moore. 

Heptapleurum venuloswni. Seem. {Araliacem). 

189. IsMEBE FEROUSONii, de Niceville. 

Comhretum exlensum, Boxb. ( Combretacete). 

190. Bibasis sena, Moore. 

Combreiwn, extensum, "Eioxh. (OombretaoesB). 

191. Hasoba (Parana) ALEXIS, Fabricius. 

Pongamia glabra. Vent. {Leguminosse). 

Dr. Chr. Aurivillius in Ent. Tids., vol. xviii, p. 150, n. 68 (1897), 
has recently shewn that '* Hesperia alexis, Fabricins, is an older name 

* In the first Kanara paper, p. 369, this plant is mentioned under Tetranihera 
apetala, Dale, and Gibs., which is given by Sic J. Hooker as a syneaym of Litstea 
•iomeniosa, Herb. . . .... 
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lor the PapiUo ** chromus of Cramer, under which thiaapecies appears 
,in the Kanara papers. 

Larva. Head squarely roanded as seen from the front, moderately 
thick through; covered with rather long, erect, light hairs; the colour 
is yellow or red^fuscous ; when yellow a black spot (the eyes) at tlie 
base of each lobe just above the jaws; head slightly bilobed. Segment 
2 is smaller than the head, and has a dorsal, broad, black collar; it is 
often greenish when it has two black, lateral spots. The shape is 
cylindrical, the section being circular, the anal end slightly sloping and 
finishing off round; the last segment has a shiny, dorsal, black shield at 
the end. The spiracles are rather long ovals, large and white. The 
body is sparsely covered with rather long, erect, white hair. The colour 
is a more or less dark mauve on the dorsal half-segments, suffused with 
whitey-yellow dcnraally ; there is a dorsal, pure mauve line, and a more 
or less Indistinct subdorsal pure mauve line; as also a broad, latero- 
marginal band of yellowish-green bordered above and below by a white 
line. Ventrum greenish-yellow. The larva is oily looking. There may 
be a lateral, black spot on eaob or any of segments 5 to 9. 

Pupa. Head high, somewhat bowed, with a couical boss on the 
vertex, pointing upwards and forwards, between the eyes; the eyes are 
very prominent. Segment 2 broad. Thorax stout, convex, humped in 
the usual way; shoulders somewhat narrower than the head. Section 
of body circular. The pupa decreases evenly in diameter from the 
shoulders to the end, with a slight dorsal constriction to the cremaster, 
which is small and nearly cubical. The last segment before the end is 
brood dorsally, but disappeaz's laterally, and is raised on the front margin 
above the margin of the next segment, with a triangular indentation 
dorsally. Segment 14 shows as a semicircular dorsal shield-like piece, 
deeply indented on the dorsal line. Spiracles rather large, rather long 
ovals, light brown in colour, the spiracle of segment 2 linear. Surface 
shiny, widely and finely wrinkled, covered with more or less numerous 
hairs, erect on the anterior part of the body, adpressed on the posterior 
part; ventrally on abdomen the hairs are erect. Colour gi*een, generally 
sprinkled with white powder, with a yellowish tinge on the abdomen; 
the depressions of segments 13 and 14 edged with shiny black. The 
pnpa is attached by the tail and a body-band. 

Habits. The larva feeds on yonng leaves, and makes a loose cell 
by bringing the two edges of a leoflet together laxly. It pupates in 
such a cell. It is very moth-like in its habits: the larva runs out of its 
cell when disturbed, The pupa wi^'ggles considerably when touebed. 

182. Hasora {Porota) butiiEBI, Aurivillius. 

XkrrMSMntfstis, Benth. (Zieptmtno^). . 
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Derris MeyneanOf Benth. (LeguminomY 

Dr. Gbr. AariTillius in the above-cited paper renames the Easora, 
alezis of Butler, but not of Fabricius—JBosora hutleri. Messrs. Elvtres 
and Edwards in Trans. Zool. Soo. Dond., vol. xiv, p. 301 (1897), cite 
Moore's figure of Parata alexis in Lep. Cej. as a sjnonjm of Easora 
cJtrornus, Cramer, E, alexiSf Fabndas, but make no reference to 
Fabricius’ original description or Butler's figure of E. alexis* The Terj 
broad, clearly defined, discal, white band of the hiudwing on the 
underside will separate E. hutl&n from E. alexis. 

Larva. The exact type of Easora {Parata) alexis, Fabricius. Head 
from in front nearly circular, slightly, though distinctly, indented on 
the vertex; under a lens the surface is irregularly rugose, covered 
sparsely, with the exception of the upper part of the face and the 
vertex, with long, fine, erect, white hairs ; coloxir very dark brown, with 
reddish jaws ; the head is shiny, small for the body as compared with 
other hesperids. Segment 2 is narrower than the head, and is shiny 
dark brown, with a double, dorsal, greenish line and some long hairs as 
on the head. Segment 3 as broad as the head from the front margin. 
The larva is fat and greasy-looking, thickest about segments 6 to 9, 
after which ils diameter deci'eases very gradually to the broadly rounded, 
sloping, anal segment. The transverse section of the body is circulnr. 
The spiracles are very small, oval in shape, yellow. The surface of the 
body is sparsely hairy, the hairs are fine, long, erect and white, most 
thickly disposed round the margin of the larva; otherwise the larva is 
quite smooth. Colour green, suffused dorsally as far as a lateral yellow 
line with rather dark violet; a dorsal, dark green line bordered by a 
yellow line on each side, and a subdorsal line of the same colour, so 
that there are foar parallel dorsal lines altogether; a marginal yellow 
line; all these lines are not continued on to the yellowish-graen anal 
segment; a black spot laterally just outside the subdorsal line on 
segments 6, 8, 10 and 12; this spot under a lens is velvety-looking. 
The ventrum is green. Length 32 mm. when the larva is walking, 
breadth 6 3 mm. at the broadest part, height 6*3 mm. 

Pupa. The exact counterpart of that of E. alexis in shape and 
colour. A very slight boss between the eyes, a small oblong space just 
above the boss and between the bases of th« antennm, just touching these 
bases and not reaching the front margin of segment 2, dark brown-green 
in colour consequent on being free from the white powder which covers 
the wliole pupa. Spiracles oval and black. The whole suriace of the body 
is rather sparsely pitted and covered with rather long, fine, white hairs, 
which are semi-adpressed to the surface, these hairs spring &om the pits, 
one from each, and ato densest on the eyes. The cremaster is shorty 
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stout, oblong, slightly curved «nd black. The last segment heicte the 
• eretnaeter is roandly indented in the middle of the Aront margin, and 
the indentation is lined with black. The colonr through the whii» 
powder is green ou the thomz and pink on the abdomen. The only black 
mai’kings are the spiracles, the moi'kitigs above mentioned on the last 
segments, and a dorsal black lino from tlie front margin of the thorax 
a third of the whole length of the thorax towards the hinder margin. 
Length 23 mm., breadth at shoulders (which are slightly angulated and 
the broadest part of the pupa) 6*3 mm., the height of the thorax 
(which is the highest part of the pupa) 0*3 mm. 

Habits. The habits of the larva are exactly those of H. aksds. 
The cell is composed of a few tender, soft leaves joined together loosely 
by an irregular web, which web is also generally spun over the mouth of 
the cell or shelter; the pupa is formed in the cell. The larvss are much 
eaten by spiders, and are greatly attacked by pai*asitic Viptera and 
Hymenoptera. The eggs are laid on the youtig white loaves (the leaves 
of the food-plant are sometimes rose or rose-brown in colour) in a shady 
place, very often high up amongst the foliage of the trees amongst 
which the creeper climbs, often to a great height. The larva has always 
been found at an elevation of 900 to 1000 feet above sea level. 

J93. Hasora ghabrona, Plotz. 

Millettia racemosoj Benth. ( Legwninosas). 

Egg. The egg is very small for so lai^e a besperid, and is red or 
pink when first laid. 

Larva. Head rather square, broader than high, thick through, 
not veiy lazge for the body, itither flat on the face; the top quarter of 
the head red-brown in colour, the rest black, the jaws yellow and black. 
Segment 2 smaller than the head, shiny, smooth, swollen-looking, white 
in colour, with a dorsal and a lateral black band, and a marginal brown 
spot laterally. Body cylindrical, increasing rapidly in width from the 
collar to segment 4, then gradually to the middle whieh is the broadest 
pait: the anal segment rather narrow, overhanging the legs, sloping, 
with the extremity rounded, and dorsally black and shiny. The surface 
of the body covered thronghout with long, very fine, white hairs, each 
segment with four transverse fine yellowish lines. Colour of larva 
dirty bluish-green, with four subdorsal, broad, yellow lines, two on eadi 
side, besides a marginal and snbmarginal yellow line ; the dirty ground- 
colour is spotted finely with yellow. Length 33 mm. 

PtrPA. Very like that of Hasora iParata) alexis^ Fabrioius, but 
light pink on tbs abdomen, dirty green-wiiite on the wings, thorax and 
The point on .the head between the eyes is short and sharply 
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G<Miioal. Oremaater obioiig, stoat, thicker than broad.' ISie ^iraeto 
of segpnent 2 with a flash, rather large, ami, black surface near it.' ^ 
Spiracles oval, large and black. Surface pitted all over, an erect .shcart 
hale being placed in each pit, these Imirs are not very short, and are 
longest on the head, eyes, and segment 2. Thorax stout, the constriction 
behind the thorax slight. A long, dorsal, black streak on the front slope 
of the thorax reaching its front margin, and a.short, dorsal, block mark 
(Ml the hinder margin; a dorsal, black mark on segment 13; (U'emaster 
black ; two black spots on the inner margin of each eye ; the point on 
the head black. The entire popa is covered with a white powder. 
Length 25*3 mm., breadth at the thorax or at segment 7 is 7 mm., height 
at the apex of the thorax 7 mm. 

Habits. The habits are similar to t1ic»e of H. alexis in nearly 
all particulars. 

a 

194t. Hasora badba, Mo(»re. 

Derris uliginosa, Benth. {Legnminoese). 

Larva. The laiwa is most like that of Hasora ehabrona, Pldtz, but 
differs in markings and coloration. It is circular in transverse section, 
thickest in the middle and rather stout. The head seen from tlie front 
is nearly round and somewhat bilobed, there being a depressed line over 
the vertex to the apex of the clypeus; it is finely rngose, and has a 
covering of fine, rather long, erect, white hairs which are not very 
densely disposed; the colour is dark rose-red with the clypeus black, 
and a black patch, varying a good deal in size, on. the front face of each 
lobe at the base and reaching as far as the centre; the eyes are also 
black; the jaws tipped with white; the head is of the ordinary size for 
the larva of the genus Hasora. Segment 2 is shiny black. Segments 
13 and 14 are dirty white, the anal segment , slopes in the dorsal line at 
an angle of more than 45° with the longitudinal axis, and is broadly 
rounded at the extremity. The surface of the body is dull, covered all 
over, but not very densely, with fine, moderately long, erect, white hatro.' 
Spiracles oval, of the ordinary size, and yellowish. The colour is light 
neutral tint, with a double subdorsal line on each side running from 
segment 3 to segment 12, both rather ill-defined as to outline and running 
together in places ; five or six thin Imes on each segment running across 
transversely to the length of the body froxu just above the spiracle on 
each side; all these lines yellow; on segments 3, 4, 6,10 and 12 is a 
large lateral deep purple spot or patch interrnpting the anterior pair of 
the transverse yellow lines; on segnmnts 5, 7, 9 and 11 there is a deep 
purple line between the anterior pair of transverse, yellow Hnes in the 
same position as the deep purple patch ou segments 3, 4, 6, 10 and 12; 
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thore is a subspiraooiar white line; the venimm ie white with a slight 
^ indigO’blne wash in the colour. Length 38 mxn. when at rest, breadth 
6 mm. 

Pupa. The pupa is nearly exactly the same as that of Hcmra 
(Pamto) aZeasir, Fabricins; it has, however, a longer snout. The eyes 
* are prominent, and the front of the head (the front of the pupa) is 
square, except that the vertex is produced into a triangular piece as 
seen from above, really a short cone surmounted by a porrect, rather 
long, cylindrical, blunt*topped snout directed slightly upwards, which is 
as long as segment 2 is broad (breadth in the direction of the longi¬ 
tudinal axis of the pupa); segment 2 is broad and convex, with its 
dorsal lino at an angle of 45° to the longitudinal axis; the thorax is 
humped, and the front slope is at a greater angle to the longitudinal 
axis than segment 2, the back slope being nearly parallel to that axis; 
the body is slightly constricted before the shoulders in lateral outline, 
and also at segment 4; the pupa is thickest in the middle, though only 
slightly more so than at the thorax, the slioulders are evenly rounded 
and not prominent; the pupa is circular in section decreasing in 
diameter from the middle to the anal end, where the sto\it parallelo- 
pipedal cremaster runs up on to the anal segment in a lateral pear- 
shaped piece; segment 12 has a dorsal convex shield, with a dorsal 
semicircular notch in it. The spiracles of segment 2 are indicated by a 
conical black tubercle on the front margin of the thorax ; and the other 
spiracles are oval and black. The surface of the body is covered all 
over with a white powder, and is shiny beneath this powder where 
visible. The colour is a rery pale green, with a black patch round each 
spiracle; there is an oval, blob-like, black patch at the front and hinder 
margins of the thorax in the dorsal line ; a black spot above and below 
on the front of each eye; a black border to the lateral pieces of the 
cremaster and to the dorsal shield of segment 12; and the snout is 
rugose and black. Length 28 mm. over all, length of snout 2'2o mm., 
breadth at centre 7 mm., height at centre 7 mm., breadth of front of 
head 5 mm. 

Habits. The larva makes a cell, similar to that of all the other 
species of Nosom, of young leaves loosely bound togetlier with silk web, 
and feeds, whilst young, on the young leaves, though, when fall grown, 
it will feed on the fully matured leaves. Tlie pupa is formed in the 
cell, which is thinly covered inside with silk. It is attached by the tail 
and by a body-band. 

195. Babamia exclavationis, Fabrioins. 

Terminalia BeUericaj Boxb. (^Oombretaeese^. 

Oombretum fxtmstmt Boxb. {Oonihretaee^)^ 
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196. Hbspebia OA1.BA, 

Waltheria indioa^ lAnu, {SiercuUacem). 

197. Caprona RARSONNBTiT, ITelder. 

Helicteres Isorat Linn. {Sterculiacese). 

198. Odontoptilum angulata, Felder. 

Allophylus Cobbey Blame (Sapindapese). 

199. COLADENIA INDBANI, Moore. 

Orewia Microcos, Linn. {Tiliaceie). 

Xylia dolabriformis, Benth. {Leguminosps), 

Mnlloins pJiilippinensist Maell. (Baphorhiaoeie). 

This species is given under Coladenia tissot Moore, in the second 

Kanara paper. I have given my reasons in Journ. A.S.B., vol. Ixviii, 
pt. 2, p. 225, n. 190 (1899) for considering Q. indrani and C. tissa to 
represent a single species. 

200. Coladenia dan, Fabricias. 

Cyathula prostraia. Blame (Amaranfacese). 

Achyranthes aspera, Linn. (^mara«/ace«f). 

Achyranthes bidentata, Blnme {Amarantaeosp). 

201. Satardpa bhagava, Moore. 

Mr. Bell obtained a single male at Anshi on 27th December, 1898. 
It is new to the Kanara list, and has not been bred. Messrs. Flwes and 
Edwards do not record it from South India at all, but it occars in 
Orissa and the Nilgiri Hills. 

202. Sarangbba pubendra, Moore. 

Blephans asperrima, TKeea (Acanthaceas). 

203. Saranoesa dasahaba, Moore. 

Achyranthes aspera, Linn. (Amaraniaeese). 

An nnidentided Acanthad. * 

Mr. Bell notes that Coladenia dan^ Fabricias, and 8. dasahara are 
so mucdi alike in the larval and papal states that they should certainly 
not be generically separated. The larva of Sarangesa purmdrot Moore, 
only differs from them in colour, bat feeds on a different food*plant to 
the other species mentioned above. 

204). Tapbna thwajtesi, Moore. 

Dalbergta latifoUay Eoab. (Legutninosasi), 

J. II. 3i 
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Dalhergia ruhigmosat Eoxb. (^LegwmnoBas). 

Dalhergia tamarindifoliat Boxb. (^Leguminosx). 

Dalberyia voluhilu, Boxb. {Leguminom). 

Denis scandens, Be&th. {Legmiinosee), 

Messra. Elwes and Edwards (l.o., p. 147, pis. xviii, fig« 19, male ; 
xxii, fig. 16, inner face of left clasp of male) describe Tapena hampsoni 
as a species distinct ft-om T. thwaitesi, from tbe Nilgiris and N. Canara. 
As, however, they say they have never seen typical T. thwattesi from 
Ceylon, it is probable that their T, hampsoni is a synonym of that 
species. 


205. CELiENORRHINU.<$ LEDCOCERA, Kollar. 

Dsedalacanfhus roseus, T. Anders. (Acanthacex). 

Eranthemum (AeantJiacese). 

206. CBLiEKORRHINDS AMBABEESA, Moore. 

Strohilantfies callosiis, Nees (Acantha^ieSB). 

207. Celjixorbhinus fosca, Hampson. 

Strohilanihes oallosus, Nees (Acanfhaceie). 

Messrs. Elwes and Edwards place “ Plesioneura ** fwsca ns a synonym 
of Celsenon'hintis spilothyrtts, Felder, with a qnery, and record it from 
North Canara. 

208. Tagiades atticds, Fabricins. 

Dibscorea pentaphylla, Linn. (Dioscoreacese). 

Smilax macrophyllat Boxb. (Liliaceas). 

209. Tagiaoes obscubus, Mabille. 

Dioscorea pentaphyUa^ Linn. (Dioscoreacess), 

1 have no specimens of this species from Kanara. 

210. Tagiaoes alica, Moore. 

Messrs. Elwes and Edwards (l.o., p. 140), record this species from 
N. Canaxa, this being the only locality in South India given by them 
for it ;*elsewbere they record it from Burma, the Andaman Isles, the 
Malay Peninsula, and Pnlo Laut near Borneo. In my collection there 
is a good series of both sexes of this species from Kanaia. It is prob¬ 
able that the T. ohscurus^ Mabille, recorded from Kanara, is wrongly 
identified. It has not been bred, unless, as is probable, the transfoEma" 
tions recorded for 21 olseuna really apply to this species. 

211. ClTPTfHA PURRBEA, Moore. 

Terminalia Bellerteaf Boxb. {Oomhretacese)^ 
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TerminaUa paniculatot Roth. (Oomhretaeeee), 

Comhreium ovalifoUwny Roxb. ( Oombretacese). 

Tins onrions little batterfly has a wide distribution, being found in 
South India (Kanara and the Nilgiri Hills), in Orissa, the Eastern 
Himalayas, Assam, Burma, the Andaman Isles, Sumatra, Nias, Java, 
Bali, Borneo, Celebes, and the Philippine Isles. 

212. Matapa AKiA, Moore.* 

Bamhusa arundinacea, Willd. (Grammete). 

Detidrocalamus strictnef Nees {Chramineee). 

OcMaridra stridula, Thwaites {Qraminese). 

213. Gangaba TUYRSls, Fabricias.t 

Areca Oateehu^ Linn. XPdlmese). 

Caryota urem, Linn. (Paltnese). 

Phoenix eylveetrie, Roxb. {Palmeee). 

Calamtu psetido-ienuist Becc. and Hook. f. (Pahneee)* 

Cocos nuciferaf Linn. {Palmeie). 

214. Padkaoka dara, Eollar.* 

Bamhusa arundinacea, Willd. (Qraminete). 

Oxytenanthera monosligma. Bed dome (Qraminex). 

Ochlandra stridula, Thwaites {Gramtneee). 

215. Iaubuix salsala, Moore. 

Grasses (Graminem). 

Bamhusa arundinacea, Willd. (Graminese). 

216. Baoris (Pamara) quttatos, Bremer and Grey. 

Oryga sativa, Linn. {Qraminese). 

Grasses {Qraminese). 

This is the Baaris bada, Moore, of the second Kanara list, p. 45, 
u. 204, placed by Messrs. Elwes and Edwards (l.c., p. 281) as a synonym 
of Parnara guitatus. Baoris {Pamara) philotas, de Nic4ville, of the 
second list, p. 47, n. 207, is believed to be a synonym of this species by 
Mr. Bell, who says that starved larvae of B. guttatus produce £. philotas. 
See also Baoris (Pamara) bevani, Moore, No. 239, infra. 

* In the second Kanara paper, pp. 42, 44, the food-plant of this species is j^ven 
as Tsinostachywn. It should be Oehlandi'a. 

t In the Second Kanara list, p. 48, Calamus Botang, Linn. (PoZmev), is given as 
the fobd-plsot of this species, but Hr. Bell informs me that this cane is not fonnd in 
the distriot, though Sir J. Hooker gives it from the Deccan Feninafda and O^lom 
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2J7. SuABTrs GBEMicSy FAbricius. 

Areca Catechu^ Linii. (Falmem), 

CM-yota wrens, Linn. (Pabnees). 

Phasnixsylvestris, Boxb. {Palmess). 

OakuHut pteudof-ienttis, Becc. and Hook. f. {Pahnem). 

Cocos nticifera, hinn. (Paliness). 

218. Peoestes submacclata, Staudinger. 

Calamuspsetido-tenuis, Becc. and Hook. f. (Palmeso). 

This butterfly appears in the second Kanara list, pi. 47, n. 206, as 
Isma suhmaculata, Staudinger. In Trans. Zool. Soc. Loud., toI. xiv, p. 230 
(1897), Messrs. Elwes and Edwards place it in the genus Plastingia, in 
which it was originally described, but say that they have not seen a 
specimen of it. On page 193 they describe Pedestes maculicomis as a 
new species from Palo Laut, near Borneo. In my opinion this species 
8 a synonym of P. sulmaculata. In my collection there are speci¬ 
mens of it from Kanara, Cacliar, the Dannat Range of Middle Tenas- 
serira in Burma, Perak in the Malay Peninsula, and Palo Laut. It was 
originally described from Palawan in the Philippines. In spite of 
the key to the species of the genus Pedestes given by Messrs. Elwes 
and Edwards on p. 193, 1 am unable to separate P. fusdcornis, described 
by those gentlemen also from Palo Laut, from their P. macrtlieornis. 

Ego. The'egg is laid on the underside of tlie leaves. It is dome- 
shaped, standing on a narrow baud. It has sixteen “ meridians ” 
which start from the top of the band and run towards the top of the 
dome; these meridians are thin and raised abore the surface. The 
surface is very finely lined transversely to the meiidians. The colour 
is gi'eenish, with the meridians brown. As the egg found was empty, 
the larva having eaten its way out of the top and made a large hole, 
the fact as to whether the meridians meet at the top of the egg or not 
cannot be stated. Breadth 0*8 mm. 

Labva. The head is semi-elliptical in shape, slightly rough as to 
surface, somewhat shiny, very light yellow-brown in colour, with, a 
dark brown band round the back {not visible fi'om the front view) just 
reaching the jaws; a brown medial line splitting down the sides of the 
clypeos, and a medial brownish line, broadest in the middle of its 
length, on each lobe of the face, starting from the clypens and diverging 
from the medial line of the face and nearly reaching the vertex of the 
lobe; the jaws and the lower parts of theolypeus dark brown; the head 
is mnoh Wger than the second segment. Body broadest at segment 5, 
sub-cylindrical in shape; the last segment, ending semicircnlarly* is 
sloping and rather large, slightly corj ugated cm the dorsum, towards the 
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po^tior margin, and with a small, lateral, round, tabercuha*, lighi'jrellow* 
brown spot. All the segments are idearlj distinguished. .Tlie spimoles* 
are of the ordinary size, rather round (actually slightly oval), light 
yellowish^brown in colour. Each segment bas a good many ccdourless 
glassy-looking spots towards its front mai'gln; these spots aie small 
but are clearly visible under a lens. The surface of the body is finely 
frosted and dull, destitute of hairs except rouud the mm-gin of segment 
14. General colour of the lm«va bluish-greeny-white, beneath yellowish- 
green. Total length 22 mm. 

Pupa. Like that of Suastus gremius^ Fabrieius. Head as broad, 
if not broader, than at the shoulders, and is, together with the 
segment 2, vei^^' large for the pupa, and is slightly bowed. TborUx rather 
short, strong, convex, but only slightly humped. Body of the same 
breadth from the shoaldwrs to segment 8 and then tapering to the 
end ; constricted between segments 2 and 3; the body is circular in 
transverse section from segment 3 to segment 13. Spiraoular ex¬ 
pansion of segment 2 large, nearly flush with the thorax, semicircular 
in shape (the straight side facing forwards); dark red-brown in colour. 
Spiracles small, linear, dark red-brown. Surface of the body finely 
irngoso. Eyes and cremaster covered with short, erect hairs; surface 
of pupa bearing short, erect hairs as seen under a lens, with slightly 
lunger hairs on the posterior portion. Cremaster hexagonal, small, with 
next to no suspensory hairs, brown. The pupa has the bead green with 
a shade of brown, the thorax is green, and the abdomen waxy yellow; 
the surface is covered with a white powder. The cell in which it is 
formed is tightly closed, and the pupa is attached very slightly by the 
tail only. 

Habits. The habits of the larva are similar to those of 8. gremitts, 
the cell being made tightly, clothed with silk inside, and the edges 
eaten in crenulatious. The larva eats above the cell towards the 
point of the leaf leaving the midrib, and pupates in the cell. Great 
quantities of old cells are found, pointing to the fact that the larvm 
are very liable to the attack of enemies. The food-plants were 
always found in dark shady evergremi jungle. Tlie pupa-oell iaeut 
free by the larva before pupation and falls to the ground, and no pupa 
is therefore ever found except among rubbish at the foot of the plant. 

219. Halfjb as'IIOMata, Swinhoe* 

Tills species has never been bred. 

220. Halpb cetlonica, Moore. 

'Bamhttsa arundinaeea, Willd. ( Gramttie^). 

Oa^enatUhera nwnoetigmat Beddome (CtramineM). 



270 L. de Kie^Tiile— of the Kanara District. [No. 2, 

This butterfly is given in the second Kanara list as Halpe mooreit 
Watson, as well as H. eeyhnica^ the former appeal’s to me to be a 
synotiyni of tlie latter. In describing H. mooreit Watson does not refer 
to S, ceyloiUca, except to give it in his list of the species of the genus 
as a distinct species. 

221. Halpe uonorbi, de Niceville. 

Dendroealamtts stricitiSf Nees {Chraminese). 

222. Halpe UTUTACtrs, de Niceville. 

Oxylenanthera monostigma, Beddome (Qramiuces'). 

Ochiandra stridula, Thwaites {Graminese). « 

Larva. The liead of the larva is the same shape as those of the 
genus ; it is nearly round, slightly indented on the top, convex 

on the face, thick through, rugose as to the surface, and finely hairy all 
over, the hairs rather short; the clypeos and abont the jaws, the 
whole margin of the head as well as all the hinder pai*t, and a 
central bioad band—all very dark brown; the rest of the head 
dirty yellow. Body of the usual shape of Baoris, the anal segment 
rounded at the extremity; that segment covered all over with stai** 
shaped reddish-brown spots, from each of which springs a short 
seta. Spiracles small, oval, a little darker than the colour of the 
body. Surface of the body covered with short, erect, fine, colourless 
hairs, which are i-ather longer on the anal margin than elsewhei'C. 
The colour of the larva is a ti’anspareut greenish dirty yellow, with a 
brown tinge on the hinder segments; a dorsal dai'k green line. The 
body is finely folded at the margins of the segments. Length 2b 
to 38 mm. 

Pupa. The pupa has the head bowed, square in front, pei’fectly 
parallel-sided, much broader transversely to the length of the pupa than 
in the direction of that length, nearly as broad as the thorax at the 
shoulders; there is a slight boss between the eyes, with eiect, rather 
long, light hairs iu front and around the eyes. Segment 2 narrow, 
parallel-aided. Thorax only slightly humped, its front slope in the 
same line of ascent as the head and segment 2, twice the diameter of 
s^ment 2 (in the sense of the pupal height) at the apex, evenly convex, 
rounded at the shoulders; the apex is the highest and the shoulders 
the broadest part of the body. The transverse section of the body is 
ctroular from the shoulders to the anal end, which narrows off into the 
rather short and tiiaugular cremaster; the cremaster has a rounded 
extremity, is perfectly flat beneath, nearly perfectly wedge-shaped, with 
feebly developed dorsal sustensor i*idges, and a t^t of suspensory baire 
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on the npperside of the rounded extremity; the cremaster is hollowed 
oat at each side at its base as ia the papa of Baraeus hampsonit Elwes. 
and Edwards. Spiracles narrow, oval, small, of a darker yellow colour 
than the body. The spiracalar expansions of segment 2 laige, kidney- 
shaped, with the round side backwards, the edge slightly msed above 
the body, strainer-shaped as to the hollow area, rugose on the surface, 
facing forwards and outwards, very conspicuous, dark brown. The 
surface of the body is covered thickly all over with semi-erect, 
short, light hnirs; the surface is iiregularly and finely rugose. The 
colour of the pupa is a brownish-red, light, dirty yellow, with a lateral 
dark smudge along each side of the thorax, as well us some dark spots; 
each abdominal segment from 6 to 12 having two transverse rows of 
small, dark spots. The pnpa is stout, very similar in shape to that of 
Telicota hamhussB, Moore. The proboscis does not extend in the least 
beyond the wing-cases. It ia suspended by the tail only. Length 22 
mm., breadth 5*5 mm. 

H&bits. The habits of the larva are those of T, hamhum in as 
far as the cell-making is concerned. It is just as sluggish, or even 
more so, in its movements; and does not excrete any cereons matter in 
the cell piior to changing to a pnpa. 

223. Telicota bambcsj:, Moore. 

Bamhnm arundinacea, Willd. {Qraminese), 

Oatytenanthera monostigma, Beddome {Qraminese). 

224. Babacus hampsoni, Elwes and Edwards. 

A very long-leafed soft grass {(h'aminem). 

This butterfly is given in the second Kanara list as B. septenirionwn, 
Wood-Mason and de Nic5velle, a species restricted by Messrs. Elwes 
and Edwards to Sikkim and the Shan hills of Upper Burma, but it is 
found also in Cachor, and in Middle Tenasserim of Lower Bnrma. 
B. hampsoni was described from N. Canara, bnt it occurs also on the 
Nilgiii Hills. 

225. Taractrocbra cebahas, Hewitson. 

Grasses {Qraminem). 

226. Taractboceba jixtics, Eabricins. 

This butterfly has never been bred. 


227. ZoasAPRETUs ootgia, Hewitson. 
This species also has not been bred. 
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2SI8. 'HtarOtis adb&stus, Cramer. 

* PhiBnias tyhestrUf Eozb. (Palmese). 

Oalamua pseuda-tenuUf Becc. and Hook. f. (PaltneM), 

Bea. The ^egg is dome-sliaped, uridest at the bottom, the base 
being narrowly danged. There are abont thirty-two very fine, low 
meridian-like ridges not extending on to the top of the egg, reading 
only to two-thirds of the height of the egg from the base; the top 
surface is finely frosted, all the surface is semi-satiny and frosted-looking. 
Colour dirty very light brown. The egg is always laid on the top of a 
leaf near the edge, and sometimes there are five or six eggs placed in a 
row. 

Larva. The laiTa is of the type of Baoris oeeia, Qewitson, with 
which it agrees in every way. The body is long and patallel-sided, fiat 
beneath, convex over the dorsum, narrowing somewhat towards the head 
in segments 2 and 3; sogment 12 somewhat dilated behind the spiracles; 
the anal segments sloping to a thin edge, which lies flat on the resting 
surface, and a broadly rounded exii*emity. Head large, broadly oral 
fi-om the front view, face slightly convex, somewhat bilobed, with a 
narrow clypeus, the surface pitted, dull, light brown-yellow in colour, with 
a dark brown medial band over the vertex to the apex of the olypens; 
clypeus red-brown, with a dark medial line bordered with wbitisb ; 
a few abort hairs about the mouth. Spiracles oval, light yellow, with a 
fine brown border. Surface of the body dull, the segments well 
marked though not constricted in any way, and with some transverse 
lines ; a fringe of straight, fine, colourless hairs round the margin of 
the anal segment, but none elsewhere. Colour biue-green-white, with 
a dorsal, dark indigo line from segment 3 to segment 11; segment 2 
yellowish; an indistinct lateral white line. Length 33 mm., breadth 
4 mm. 

Pupa. The pupa is also of the type of B. oeeia. Tlie thorax is 
slightly humped ; the abdomen is depressed, being broader than high ; 
the process or snout between the eyes is Icmg and sharp, turned up 
very slightly at the extremity; the proboscis is free from the ends of 
the wings and reaches to the end of the cremaster; the cremaster is 
broad, thin, spatulate, and rather long, with the edges dorsally swollen. 
The spiracles of segment 2 are indicated by a kidney-shaped swelling 
with a frosted-looking surface. The other spiracles are oval, flush, and 
nearly white. The surface of the body is very finely corrugated, 
except the frontal process which is ratlmr coarsely ringed. The thorax 
has a dorsal double series of small tooth-like tubercles. The pupa is 
bone-coloured, with a pinkisii dorsal suffusion from segments 4 to 11, 
a subdorsal blackish hand, with « spot touching it on the outside in the 
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middle of each segment 3 to H ; a derstil pink iiae, with a black dot 
on the margin of each segment on this dorsal line ; a dorsal, thin, black, 
line on the cremaster, and a dorsal darkish line on the anterior process. 
The papa is about the same breadth from the shoulders to segment 9, 
and is highest at the thorar. Length 31 mm. orer all, of which the 
frontal process is 4 mm., and the cremaster is 3 mm., breadth 5 mm., 
height at segment 9 is 4 mm., height at thorax 4*75 mm. 

Habits. The young larva on emerging from the egg makes a small 
semi'tube for itself on the u.ndei’side of a leaf, covering the hollow with 
silk and stretching bands of silk across at intervals. Having grown 
somewhat the larva fastens one leaf on top of another and lives 
between them, eating the leaf lying under the top one. When about 
to pupate the larva wanders, finally pupating on tlie underside of a 
leaf with or without a coveiiug. The pupa is fixed to the leaf by the 
'tail and by a body-band. All the sheaths, cells, houses, nests or shelters 
of the larva, by whatever name we choose to call them, are thickly and 
evenly lined with silk. The pupae are very often found on the dry 
dead leaves round the base of the palms (Phoentx sylvestris). 

229. Ampiitia dioscorides, Fabricius. 

Oryza sativaf Linn. (Graviinem), 

Grasses {Graniinese). 

This is the Ampittia maro, Fabricius, of the second BHannra list, 
p. 54, but Dr. Chr. Aurivillius ha.s recently shewn (Ent. Tids., vol. xviii, 

p. 150, n. 65 (1897) that A. dioseorides is an older name for it. 

* 

230. AiEOMACHBS iNDiSTiNCTus, Moore. 

Grasses {Oraminese). 

231. Padraona qola, Moore. 

Soft grasses (Graw»ne»). 

232. Baoris {Pamara) conjbhcta, HeiTioh-Schaffer. 

Zea MuySy Linn.* {Graminess). 

Coarse broad-leaved grasses {Gramiiiess). 

Mr. Bell says that this species is the Chapra promnens [recte jpro- 
minens, Moores®Boons (Chapra) ginenris, Mabille], of the first paper, 
p. 371, n. 82. 


233. Baoris oceia, Hewitson. 

Bambtua arundiuacea^ Willd. (Qrammege). 

* CHven at moia in the second Katwra'peper, p, 67. 
J. ?I. 35 
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Dendrocalamm strictuB, Nees (Oraminex). 

, Ochlaiidra striduld, Thwaifces (Orammex). 

231. Baouis (Paruam) kumaka, Mooro. 

Bdmhusa arundinacea, Willd. {Qraminex). 

Ochlandra stridnla, Thwnites {Qraminex). 

In the first Kanara paper (p. 370, n. 80) it is noted tUatthis species 
feeds on rice, Oryza saliva, Tiinn., Natural Order Qraminex, and that 
the figure of the larva (pi. F, 6g. 4) is represented on a bamboo leaf 
by mistake. Mr. Bell has only bred the larva on bamboos, and doubts 
that it feeds on rice or on any true grasses. Messrs. Elwes and 
Edwards (l.o., p. 276) record P. kumara in South India only from the 
Nilgiris, in North India only from Sikkim, and from Java and Borneo. 
In spite of the elaborate keys given by these gentlemen to distinguish 
the various species of the genus, I find it extremely difficult to differ- • 
entiate many of the species given as distinct from coloration iind mark¬ 
ings only. I have not studied the prehensores, which appear to be 
the only safe test by which they can be satisfactorily distinguished, 
and that test will apply to the males only. I possess no specimens of 
B. kumara from Kanara. 

235. Baoris (Pamara) philippina, Horrich-Sohaffer. 

Bamboo {Qraminex). 

Recorded by Messra. Elwes and Edwards (Ic., p. 276) from 
N. Canara (F. H. Aitken), but omitted from their two Kanara lists by 
Messrs. Davidson, Bell and Aitken. They have probably ^failed to 
identify it, placing it under B. kumara, Moore, to which species it is 
so closely allied that in spite of Messrs. Elwes and Edwards key to 
separate them, I am often in doubt as to. which of the two species 
I should apportion certain specimens. B. philippina is said to have in 
the forewing a white spot in the submedian interspace touching the 
submedian nervure just beyond its middle, which B. kumara lacks. All 
my Kanarese specimens possess this spot. Many specimens have this 
spot very faint indeed, obsolescent in fact, so that one is in doubt as to 
which species these specimens belong. 

Lakta. The lai'va has the head heart-shaped, but it is rather 
narrow at the top and slightly indented, the vet'tices of the lobes 
being rounded ; the face is shiny and pitted all over, without hairs 
except about the mouth where there are a few; the colour is white, 
with a broad, black band round the head, ending at the eyes, a black 
line down the centre of the face, splitting into, two just before the 
apex of the clypeus; the two parts running parallel to the sides of the 
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olypeas for a very short distance, when they stop, and are met by a 
blown line parallel to the central one coxnmenoxng one>third the leng-t^ 
of the head from the vertex, and ending where it meets the furcation 
of the central line; the sides of the clypeus are lined with black, and 
there is a black lino down the centre of the clypeus ; the head is not 
large for the body. The colour of the head varies from that described 
above to pure white without any markings. The body is more or less 
cylindrical, lying with the rentrum flat on the leaf; the nook is con* 
siderably narrower than the head; the anal segment is flattened, 
ronghened on top by pittings, it lies flat on the surface of the leaf, and is 
rounded at the end; segment 12 is slightly broader than segment IJ, 
being swollen at the sides; the larva is very little broader and higher 
at segment 5 than anywhere else. Spiracles small, round, yellow. 
The surface of the larva is smooth, not shiny; the colour is a pure, 
opoqne, bluish-white all over, with a slight yellowish tinge on the 
margins of the front segmenis, which are finely folded. Length 42 
mm. 

PiTPA. The pupa is very similar in shape to that of Baoris con- 
jtincta^ Herrioh'Sehaffer, also in mode of suspension and in colour. 
The “ beak ’* (long head^process) is slightly carved downwards, with 
a blunt tip, and a small piece stuck on to the top at the point with a 
slight point directed backwards. The proboscis is free, reaching to the 
hinder margin of segment 9. The cremaster is long, thin, triangular, 
scolloped out on the top, transparent. The surface of the pupa is shiny, 
with minute, erect, thick hairs covering it sparsely. The spiraoular 
marks of segment 2 are narrowly oval in shallow depressions. Spiracles 
linear, white; the marks on segment 2 are the same colour as the body. 
Colour of body very transparent darkish green, with a rather broad, 
double, dorsal, white line on the abdomen. Length 32 mm., breadth 6 
mm., length of snout or beak alone 3 mm. The pupa is fastened by 
the tail and by n band round the body. 

Habits. The larva lives in a more or less lazly>made cylindrical 
cell. It pupates free on the underside of a leaf, drawing the sides 
tc^ether slightly at either end of the leaf. 

» 

236. Baobis (Paruara) plebeia, de Nic4ville. 

This is the only species in the genus which has -in the mala a tuft 
of long hairs towards the base of the forewing on the underside attached 
to the inner margin of the wing and tamed under and forwards. By 
this character alone it is quite easy to distinguish the male. Messrs. 
Elwei|.eitid Edwards (l.o., p. 274) record it from Sikldm, from Java 
. of* M. Paul Mabille’s authority, from Kina Bala zaoimtaiti in Bmneo, 
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and fFom Fato- lAut wland soar Bcxrneo. Tn mj ocdleciton are specimens 
fpom Sikkim, and &om Tatiui^.) in Upper Tennsserim of Burma. Its 
oocnnence in Kanara is I think donbtfnl, and Mr. Bell tells me that 
he has no specimens of it in his collection. It has never been bred, 
thoagh Mr. Bell sajs that the larv.a feeds on bamboo in the second 
paper. Tiie insect bred was not B phheia. 

237. Baoris (Pamora) canaraica, Moore. 

This species has never been bred. 

238. Baoris (Pamam) cotACA, Moore. 

Soft, small grasses {Qramineee). 

238. Baoris {Parnara) bbvani, Moore. 

Oi'ffza salivOy Linn. (^Oramineee). 

Recorded in the first Kanam paper, p. 370, n. 79, bat omitted hy 
Mr. Bell from the second paper. It is doubtless a wrong identification, 
the speoimens referre<} to being /?. ffattattts, Bi*emer and Grejr, n. 216 
an^e, tliongh it may ocenr in Kanara, ns Messrs. Elwes and Edivai-ds 
(I.C., p. 283) record it from Bombay. 1 have no speoimens of 
B. hwani from any part of South India. In Bombay Mr. Aitken says 
he has hi'ed it on grass. It is donbtfnl if he knew the species when he 
wrote. 


240. Baoris (Chapra) sinensis, Mabille. 

Recorded as Chapra promneng {recte prominene], Moore, in tlie first 
Kanai’a paper, (p. 371, n. 82), which is synonym of B. sinensis, the 
larva feeding on **Some species of Arum.'* The species is omitted 
altogether from the second paper. Mr. Bell says it is a wrong identi¬ 
fication, and that the specimens so recorded were Baoris (Parnara) 
conjuneta, Herrich-Schaffer. 

241. Baoris (Chapra) sobochracea, Moore. 

Oryza sativa^ Linn. (Qramiwm), 

Grasses (Qraminess), 

Mr. Bell thinks that this species and the following are one and the 
same, in which 1 am inclined to follow him, as I have never been able (o 
separate them satisfactorily. The form with the underside g^ey, typical 
B. snhochmeea, is never found in Kanara in the rains, and is probably 
a dry-seaseta form of B. mathiae, Messrs. Elwes and Edwards (l.c., 
p. 275) keep them distinct. They say tliat the form of the male geni¬ 
talia is different in the two species. 
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242. Baoris (Ohapra) mai'hias, Fabricins. 

Oryza saliva, Linn. [Oraviinese). 

Grasses (Gramine^), 

243. Udaspbs folus, Cramer. 

Curcuma Amada, Roxb.* (^ScitaininesB). 

Ksenipferin panduraUt, Roxb. {Scitamineee), 

Hedychinm coronarium, Koenig {Scitaminese). 

Amomnm microstephannm, Baker (^Scitaviinese). 

244. NoTOCUYPTA FEISTHAMELn, Boisduval. 

Curcuma Amada, Roxb. {Sdtamineeei). 

Hedychium coronarium, Koenig {Scitaminem). 

Amomtim microstephanum, Baker (Scitaminem)* 

In the second Kanara paper (p. 62) the lai*Ya of this specieB is said 

to feed on “ jLfaran^a.” That genus of plants is not kept distinct by Sir 
J. D. Hooker, but appears in the synonymy of several genera of the 
Scitaminem in conjunction with various- species of plants: Messrs. 
Davidson, Bell and Aitken give N. restricta, Moore, as a species-distinct 
from N. feisthamelii, and describe the transformations of both. From 
these descriptions the larvm would appear to differ-considerably in the 
two species, and feed on different plants, N". feisthamalii on Anwmum, 
and N. restricta on Curcuma. Farther observations on the subject are 
very desirable, as Messrs. £lwes and Edwards (l.c., p. 282) unite the' 
two. Tyfucally the imagines are quite distinct, but intermediate- ex¬ 
amples are apparently common. Mr. Bell maintains stoutly that the 
two species ore distinct. 

245. Sang os fullioo, Mabille. 

Amomum microstephanum. Baker (Scitaminem). 

Mr. Bell says that the larvie of Sancus pulligo and Notncrypta 
feisthamelii, Boisduval, can hardly be distinguished, but that the larvae 
of N. feisthamelii and N. restricta, Moore, cannot be, with care, mistaken 
the one for the other. 


DtUterfiies from the Western Himalayas and Kashmir, with the food- 
plants of their larvm* 

'i 

1. Vanessa cakooi, Linnaeus. 

Carduus sp. (Oompositm). 

* In the flooond Knnara paper, p. 62, the food-plant of this species is said to 
bs Curcuma aromatiea, Balisb., which is an incorrect identification. 

J, II. 36 
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2. Vaksssa gAschmirensis, Kollar. 

* Urfica parviflora, Eoxh. {Urficacete). 

3. Vanessa xanthomblas, Wiener VerzeichuiHs. 

Salim teh'asperma, Boxb. (Salicinese). 

4. ThECLA SASSANIDBS, Kollar. 

Indigofera ah'opurpurea, Hamilt. (JTjeguminoHse). 

5. Htsodra seliba, Moore. 

Indigofera atropurpurea^ Hamilt. {Leguminosie). 

I may note that in the descriptions of larva? above fourteen seg¬ 
ments are always reckoned; all fourteen are very obvious in some larvae, 
the head being the first, the anal flap the fourteenth; all fourteen 
somites are very distinct also in some pupae, hardly distinguishable as 
regards 13 and 14 in others. Segment 2/3, &c., is the margin common 
to segment 2 and segment 3. 


XV ,—Note on the avian genus Harpactes, Swaiuson.—By Lionel de 
N iciviLLB, Natural History Secretary. 

In a footnote on p. 130 ante Colonel C. T. Bingham points out that 
the genus Harpactes of Swainsou cannot be used for a genus of birds, 
being preoccupied. This was first pointed out by Cabanis and Heine in 
Mus. Hein., n. iv, pt. 1, p. 154 (1863), and referred to by Mr. Charles 
W. Richmond in Pmc. United States National Museum, vol. zvii, p. 602, 
footnote (1894) ; by Mr. HaiTy C. Oberholser iu Proc. Acad. Nat. 
Sciences Philadelphia, 1899, p. 206; and in the Ibis, seventh series, 
vol. vi, p. 555 (1900). Messrs. Cabanis and Heine, Richmond, and 
Oberholser specify Pyrotrogon, Bonaparte, ns the name by which these 
birds should be generically known, the typical species being Trogon 
ardensj Temmiuck. 



Und«r orders of the Coanoil the follovring system of traosli- 
ieratioh will be adopted for the fatare in all publications of the Sooiety. 
Authors of papers for the Joumal^ Pt. I, are particularly requested to 
adhere to it in their contributions. 


A. POR THE DEVAKlGARl ALPHABET, AND FOB ALL 
ALPHABETS RELATED TO IT. 


> Xh 

t». V «, 

V u. 

w r» ^ f» h Jf 

0, 

uTr 5, ^ at, 

a«, * m, 


W k. 

wr kh. 

9g, 

9 gh. 


^c. 

Xch, 

9th 

Wjh, 

U| ft 

» ?, 

9 th, 

Wd, 

9 dh. 

n 

W 

W th. 

d. 

9 dh. 

9 n 

U P, 

ph. 

W6, 

W bh. 

W m 




9 V, 

(Bl 1) 


Ws, 

Xs, 

9 h. 



In the above the viraraa has been omitted for the sake of clearness. 

In Modem Yemacnlors only; ^ may be represented by f, and V 
by rh, 

Avagrdka is to be represented by an apostrophe, thus ^ sflk s5 
Vzfarga is represented by A, JikvdmUlIya by A, and XJpatihnianiya by 
Anusvdra is represented by m, thus samfarga^ and anunRsika by the 
sign * over the letter nasalized, thus S, S, and so on. The whULa 
accent is represented by the sign * and the svarita by *. Thus, 
agnih^ janiti^ W kvd, VSQf kanyS. The anudatta acoent may be 

represented by \ Thus, S’ ’532!! dvardhanta, 

B. FOR PERSIAN (INCLUDING ARABIC WORDS IN 
PERSIAN) AND HINDUSTANI 

(TAe system is not ajpjplicahle to Arabia when pronounced as m Arabia^ 
speaking countries) 

Vowels. Consonants. Bounds only found in 

Hindus tanL 


I 

a 

• 

b 

4 * 

bh 

f 

a 

V 

P 


pk 

1 

• 

1 

o 

t 

#3 

th 

LSi 

1 



o 

t 


e 



4 * 

th 

1 

n 

& 

« 




t 


• 

3 

4 ^ 

jh 

ji 

d 

S 

0 

4» 

cb 



2 


Voweli. 

Consonants. 

Sounds only found in 

ai 

C 

Hinddsttnh 

jft an 

^ kh 

d d 

BO dh 


«* 

a 4 

bS ^ 


a z 

I r Jr 

BJ fh 

} » 

J ^ 

4J* s 

(jS sb 

U* 9 
u? ? 

•t t 

£> ss 

M 

t \ 

e 

*51 f 

i5 q 

^ k 4* kh 

g ^ gh. 

J 1 
(• m 
tti n 

U when representing anunasika in DSva 
Nagari, by " on the preceding vowel 
j w (or rarely v) 

A h 

y 

Hantznh I (where necessary) * 

The J qi the article J| in Arabic words should be assimilated 
before the solar letters; and the rowel u which often precedes the article 
and absorbs its vowel should remain attached to the word to which it 
belongs. Tli na ~-ldy>it Iqbalu'd'daulah. 

Tantoin may be rendered by »-e. g., ittijTlqan. AKf-i Tnaqsurdk should 
be rendered by a. 

Final B need not be written in Persian and Hindhstanl wordSt 
but should be written in Arabic words. 








